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'lo  A.  r.  Low,  EiQ., 

Diri'ctur  iiiiH  Deputy    \\>:i<\. 

Ueological  Survi.v  of  rnn«dii. 

Sib. — I  beg  to  submit  heri'V'-i  i  report  on  the  Kvoloiry  of  th«»  CMi'iuh  foal 
baain.  An  outline  only  of  the  g<'<>.<<(r;  nnd  topography  ia  (Hvin.  hi>  the>r  are  very 
fully  illii»triit(xi  in  the  sections  and  <>n  the  map  sheets  thut  accompany  this  report. 

Tlie  body  of  'he  report  deola  mainly  with  the  economic  featiir»<  of  the  area- 
character  of  the  coal,  thickness  of  scnnis.  nttittidit  of  -^le  beds  and  extent  of  the 
measures,  ^uch  time  haa  been  consumed  in  nttenillnK  to  the  topoirraphii'  details, 
and  the  report  ii,  therefore,  not  us  full  »«  I  «hcuild  wish. 

I  have  the  honour  to  be,  sir. 
Your  obeiHent  aervant, 

U.  B.  DOWLWG. 
Ueological  Survey  Orrioi, 

Ottawa,  liny  SS,  1906. 
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By  U.  B.  Dowling. 

TXTllODrcTlON. 

The  ari-a  illustratr.l  on  the  lU'Con.piinyinH:  i.mp  sh.'ul=  \k;  within  i.nd  to  tho  .M=t 
of  the  btunmit  of  the  Kooky  mountains.  The  sections  which  accompany  each  sheet 
are  intended  to  aid  the  understanding  of  the  general  structure,  which  will  be  s,«i>  to 
consist  mainly  of  simple  types  of  long,  narrow  fracture  blocks  tilted  up  sidewise  and 
resting  against  each  flther.  There  is  in  many  cases  a  certain  amount  of  overlap,  and 
the  whole  series  suggests  that  the  work  of  mountain  building  progressed  from  the 
cast  towards  the  west.  The  structure  also  bears  a  rude  resemblance  to  the  torn, 
assumed  by  shore-pressed  ice  when  fractured.  un<l  the  outer  cakes  are  pu.shed  above 

those  nearer  the  shore.  ,     .  .u     ■ 

The  great  break  in  the  crust  of  the  earth  which  probably  marked  the  inaugura- 
tion of  the  mountain  building  forms  the  outer  range  of  mountains,  a.jd  those  who 
have  studied  it  assert  that  it  was  of  great  di.nensions.  Mr.  McCo.inoU  observed  at 
the  gap  of  the  Ghost  river  an  overthrust  of  more  than  two  .nilos.  with  an  npthrust  ot 
many  thousands  of  feet.  After  this  great  break,  and  the  overlap  of  one  part  of  the 
crust  on  another,  it  would  seem  that  the  lateral  pres-sure  was  p.-.  atly  n^heved.  but  thr 
west  to  east  pressure  is  marked  by  many  huge  breaks  and  folds.  The  upturning  of 
the  ...Igc  along  the  first  .rack  induced  other  fractures  parallel  to  the  first  and  at  short 
distances  behind.  These  fractures  probably  run  along  the  line  of  sharp  folds,  but  ii. 
each  case  the  rocks  of  the  western  block  have  mounted  above  those  to  the  east.  U 
there  ha<l  Wn  no  subsequent  denudation  ea.-h  of  those  blocks  would  have  been 
or,.wne.l  on  it.  westward  sloping  side  by  the  highest  beils  of  the  original  crust,  but 
as  these  rocks  were  easily  .'arned  off  there  is  generally  but  a  small  remnant  left,  and 
the  harder  beds— in  this  ca.-.-  the  OarWiniferons  limestones-show  up  strongly,  an.l 
form  the  mountain  chains.  .    ,  r  •     ^i. 

The  softer  sandstones  of  the  Cretaceous,  where  any  portion  is  left,  arr  m  th- 
vallevs  and  up  against  the  edge  of  the  next  succeeding  block  Variations  .n  the 
structure  occur;  a  fault  block  may  have  one  end  strongly  tilted  up  and  probably 
thrust  higher  than  the  other  end,  while  the  break  along  its  front  changes  from  •  fault 
at  the  higher  end  to  probably  a  sharp  fol.l  at  the  lower  end.  An  instance  of  1  is  can 
be  traced  in  the  northern  continuation  of  Cascade  mountain.  The  fault  along  the 
eastern  face  of  this  ridge  pass«,  into  a  fol.l  before  that  part  is  reached  which  is  shown 
on  the  northern  edge  of  the  Cascade  sheet.  The  section  at  the  bottom  of  this  sheet 
shows  a  displacement  near  Bankhead  of  about  1.5.000  feet,  verticallv  b.-tween  con- 
tiguous beds,  but  on  the  section  at  the  top  of  the  satne  sheet  .shows  a  fold  wln.'b  throws 
nil  the  beds  about  ".000  feet  out  of  alignment. 
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In  the  narrow  blocks,  since  the  eastern  edges  of  all  are  pushed  to  approximately 
the  same  level,  the  elevation  above  the  sea  of  the  western  edge  is  higher  than  when 
the  block  has  a  more  generous  width.  Erosion  is  more  pronounced  in  the  higher  alti- 
tudes, and  consequently  there  is  seldom  any  remnant  of  thu  upper  and  softer  rocks 
along  the  western  edges  of  the  narrow  blocks. 

In  the  wider  blocks,  indicated  by  greater  distance  between  mountain  ranges,  there 
is  a  better  chance  of  finding  nmiiaiits  of  the  softer  rocks  of  the  upper  part  of  the 
section.  This  is  very  woll  illustrnted  on  the  map  sheets  nnd  in  the  appended 
sections.  The  geniral  structure  Is  thus  intimately  connected  with  the  possibilities 
of  finding  coal-beaiing  rocks,  and  then  in  obtaining  a  fair  conception  of  the  extent 
and  position  of  the  measures. 

A  short  discussion  of  the  several  rock  series  exposed,  and  the  general  structure 
for  eiK-h  sheet,  is  introduced,  with  somewhat  fuller  notes  relative  to  the  co.il-bearing 
rocks. 

OENEEAL  GEOLOGY. 

The  rock  formations  exposed  in  this  part  of  the  Rocky  mountains  give  a  con- 
tinuous section  from  the  highest  remaining  beds  of  the  Cretaceous  down  to  the  bottom 
of  the  Carboiiiferniis.  showiiip  a  thickness  of  the  earth's  crust  for  this  amount  of 
sediment— of  14,750  feet,  or  2:78  miles.  Below  this  Devonian  limeatones  are  some- 
times exposed  for  another  1,500  feet,  but  still  lower  beds  are  shown  in  the  valley  of 
the  upper  part  of  Panther  river,  and  these  would  add  probably  another  i^ile  to  th» 
exposed  thickness.  The  several  series  briefly  described  in  their  order  of  occurrence 
in  the  section  beginning  at  the  highest  are  here  given. 

CRETACEOUS. 

Upper  Ribboned  Sandstone. — In  the  section  on  the  eastern  face  of  Cascade  moun- 
tain a  series  of  thin  bedded  jiE.Hlstone  and  shales  appears  above  a  strong  rib  of  coarse 
.sandstone  which  may  be  taken  as  the  limiting  member  of  the  coal-bearing  bed? 
beneath.  On  the  higher  parts  of  the  plateau  south  of  the  Bow  river  strong  sandstone 
beds  with  occasional  conglomerates  may  be  assumed  to  occupy  nearly  the  same 
horizon.  These  cap  the  coal-bearing  series  there,  and  are  coloured  on  the  map  to 
correspond  with  the  ribboned  sandstone  of  Cascade  mountain.  The  top  of  the  forma- 
tion is  always  denuded,  so  that  the  character  of  the  series  above  is  unknown.  A 
thickness  of  550  feet  for  this  series  has  been  measured  to  the  broken  beds  at  the  fault 
line. 

Koutanie  Coal  Meatures, — Between  two  strong  sandstone  ribs,  forming  the  top 
and  bottom  members,  lie  beds  of  sandstone  and  shale  enclosing  many  valuable  coal 
seams.  The  total  thickness  exposed  on  the  Cascade  river  is  2,800  feet,  including  the 
heavy  sandstone.  In  the  hills  south  of  the  Bow  river  ten  or  eleven  seams  of  coal, 
over  four  feet  thick,  have  been  found.  North  of  Bankhead,  on  the  slope  of  Cascade 
mountain,  fourteen  possibly  workable  seams  occur. 

Lower  Ribboned  Sandstone. — Thin  bedded  sandstone  and  shale,  generally  brown 
in  colour  but  containing  no  coal,  lie  below  the  sandstone  rib  at  the  base  of  the  coal 
formation.  A  thickness  of  10,000  feet  was  measured  on  the  Cascade,  but  this  thick- 
ness may  not  continue  to  the  south,  although  the  Cretaceous  as  a  whole  does  not 
appear  to  lose  in  thickness,  and  it  is  possible  that  the  coal  measures  invade  the  under- 
lying sands  and  shales  below. 


JURASSIC. 

Femie  Shale. — Black  shales  with  grey  sandstones  and  an  occasional  limestone 
bed  toward  the  base  occupy  the  same  position  relative  to  the  Kootanie  and  the  older 
rocks  beneath  as  similar  series  at  Femie.  where  they  hold  a  few  Jurassic  fos«ils.  Here, 
but  few  fossils  were  found,  and  they  bear  a  similarity  to  some  of  those  at  Femie. 
In  a  small  exposure  near  the  east  end  of  Minnewanka  lake  a  series  of  fossils  that 
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appear  to  be  Jurassic  were  collected  some  years  ago  by  Mr.  McConnell,  so  that  the 
correllation  does  not  seem  to  be  in  doubt.  These  shales  frequently  outcrop  in  the  area 
now  mapped,  but  the  best  section  is  that  on  Cascade  river,  where  a  measured  section 
gave  a  thickness  of  1,600  feet 

PEBMO-TRUSSIC 

Upper  Banff  Shale.— Ihv  Permian  nge  of  these  beds  im  not  well  proven,  b>it  their 
position  between  Jurassic  and  Carboniferous  rocks  warrants  the  assumption  until 
definite  proof  be  obtained.  They  are  capped  by  yellow  dolotnitic  limestone,  possibly  W) 
feet  in  thickness,  but  the  mass  of  the  foriuation  is  a  reddish  weathering,  dark,  sandy 
shale.  In  distant  exposures,  these  beds  have  been  mistaken  for  the  Cretaceous  which 
lie  nl>ove.    The  thickness  is  very  uniform  at  about  1,200  to  1,300  feet. 

CARBONIFEROUS. 

Hocky  Mountain  QuarUile.—Thla  is  a  series  of  fine-grained  suiuLstonec  generally 
>f  a  light  yellow  tint,  and  as  they  are  the  top  of  the  harder  rocks  of  the  section  they 
frequently  form  the  lower  slopes  of  the  westward  side  of  the  fault  block,  and  can  be 
seen  on  the  eastern  sides  of  the  large  valleys.  The  lower  part  of  this  formation  is  of 
a  greyish-white,  and  very  closely  resembles  the  underlying  limestones.  The  summit 
of  Pigeon  mountain  is  of  this  sandstone,  yet  at  a  distance  it  might  be  taken  for  a 
liinestone.    A  thickness  of  1,600  feet  would  be  a  good  average  for  the  formation. 

Upper  Banff  Limestone.— Theae  are  light  bluish  and  grey  limestones.  The  top 
beds  are  thicker  than  those  below,  where  grey  and  dark  shales  appear  in  bands  towards 
the  middle  of  the  formation,  and  the  limestones  become  thinner  bedded.  In  the  thin 
l)edded  members  many  corak  are  found,  and  in  the  more  shaly  l)ed8  they  weather  out 
in  very  perfect  specimens.  The  change  to  the  shales  of  the  division  beneath  is  not 
abrupt,  and  the  dividing  line,  therefore,  is  not  well  marked,  especially  as  north  and 
south  from  the  typical  locality  near  Banff,  limestone  bands  appear  in  the  lower  shale 
members.    The  thickness  may  be  said  to  vary  from  2,500  to  3,u00  feet. 

Lower  Banff  Shale.— kb  remarked  above,  the  division  between  this  and  th.;  iii.i...i- 
limestone  is  not  well  marked.  The  series  is  generally  a  dark  grey  shale,  but  is  of  ten 
brownish  weathering  from  the  presence  of  a  small  percentage  of  iron.  This  form- 
ntion  varies  in  thickness  from  1,000  to  1..500  feet. 

Lower  Banff  Limestone.— This  consists  of  a  heavy  bedded  seiies  of  limestones 
without  shaly  partings.  The  formation  is  readily  discerned  on  the  broken  face  of  a 
mountain  range,  as  it  is  not  weathered  to  regular  slopes,  but  forms  bold  escarpments 
generally  tinged  with  yellow  and  brown  on  weathered  surfaces.  Conspicuous  cliffs 
of  this  limestone  face  the  valley  of  the  Bow  from  the  Bundle  range.  It  forms  the 
lower  and  middle  peaks  of  the  Three  Sisters,  and  is  also  seen  in  the  steep  wall 
that  towers  above  the  mining  town  of  Bankhead.  The  average  thickness  of  the  forma- 
tion is  about  2,000  feet. 


nBVONIAN. 

Intermediate  Series.— A  few  exposures  of  the  yellow  and  brownish  coloured  doL 
mitic  limestones  are  to  be  seen  low  down  along  the  face  of  the  Bundle  range.  They 
appear  in  greatest  thickness  in  the  Vermilion  range  at  the  gap  of  the  Panther  river. 
There  they  are  noticeable  for  the  ribboned  appearance  from  alternate  bands  or  beds  of 
light  and  dark  yellow.  The  lower  portion  forms  the  eastern  edge  of  the  range,  and 
is  faulted  so  us  to  rest  upon  the  red  beds  of  the  Upper  Banff  Shale. 

The  maps  that  show  thr  distribution  of  th*'  various  formations  enumerated 
above  need  no  verv  extended  explanation,  and  the  sreneral  geology  of  the  section  across 
the  basin  is  so  well  discussed  by  Mr.  McConnell  in  Part  D..  Annual  Beport.  Vol.  H. 
(N.S.).  that  the  present  report  will  deal  more  specifically  with  the  coal-bearing  area.'* 
and  the  poal  mines  in  operation. 
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GENERAL  NOTES  ON   THE   PHYSICAL  STRITCTrRE. 

WIHD    MOUNTAIN    SHUT. 

Three  parallel  mountain  rangot  are  shown  on  this  sheet.  In  the  nortbeattorn 
corner  the  valley  of  the  Bow  river  cuts  through  ihe  eastern  one,  while  at  the  south 
another  in  which  the  Kananaakis  flows  crosses  two  of  them.  The  general  struoturc 
shown  by  the  geological  colouring  and  the  sections  at  the  top  and  bottom  of  the  map 
is  the  result  of  t^io  parallel  faults  with  downthrow  on  the  eastern  side,  thus  forminj: 
three  great  blocks  all  tilted  to  the  west.  The  fault  which  runs  through  the  middle  of 
the  sheet  shows  a  displacement  at  the  south  of  10,000  feet  and  in  the  vicinity  of  thr 
Three  Sisters  about  12,500  feet.  The  one  to  the  west  passing  near  the  Spray  Jake- 
shows  less  displucement  (about  0,000  feet),  so  that  the  Cretaceous  rooks  were  left 
originally  ut  a  great  elevation  and  have  since  been  denuded.  The  eastern  block  is 
wider  than  the  others,  and  has  not  suffered  so  much  tilting,  although  its  eastern  edge 
has  been  raised  very  high  by  a  sharp  upturn.  The  beds  forming  the  softer  portion^ 
covering  the  harder  limestones  are  not  all  eroded  away,  and  a  large  area  of  the  coal- 
bearing  be<l8  consequently  remains. 

On  the  high  land  just  to  the  east  of  Wind  mountain,  in  the  centre  of  the  sheet, 
these  coal  measures  occupy  a  synclinal  trough,  but  there  is  evidence  that  the  western 
margin  of  this  upturned  series  of  rocks,  in  the  under  be<ls  at  least,  suffers  another 
flecture  that  bends  them  down  again,  and  is  thus  in  part  overridden  by  the  limestone 
of  the  mountain  mass  to  the  west.  On  the  Kananaskis  river,  where  the  valley  is  cm 
down  through  nearly  the  whole  of  the  Cretaceous  series,  the  lower  beds  dip  toward 
the  fault  and,  continuing  south  a  short  distance,  are  cut  off  as  they  reach  the  fault 
line.  Two  synclinal  folds  are  developed  in  the  measures  in  front  of  the  fault:  thcso 
split  the  formation  into  two  narrow  much  compressed  troughs  which  rise  to  thr  south 
and  disappear  in  the  mountains.  The  effect  of  the  great  pressure  from  the  west  is 
shown  not  only  in  the  pushing  up  of  these  blocks  against  each  other  but  also  in  the 
crumpling  of  the  measures  against  which  they  rest.  The  Cretaceous  beds  being  gen- 
erally soft  sandstones  and  shales  naturally  give  way  by  bending  and  crumpling,  but 
..  the  limestone  ranges  other  folds  appear.  A  series  of  waves,  small  near  the  contact 
line,  traverse  the  range  from  behind  Mount  Kidd  through  and  beneath  Wind  moun- 
tain', and  reach  the  face  of  the  range  near  the  Three  Sisters.  The  lowe«t  peak  of  this 
group  is  merely  a  block  of  the  same  hard  limestone  which  forms  the  middle  one,  and 
a  reference  to  the  section  at  the  top  of  the  Wind  Mountain  sheet  will  illustrate  this. 
These  small  folds  increase  in  size,  and  the  illustration  showing  the  folds  in  the  south 
face  of  Mount  Kidd  will  serve  to  show  the  remarkable  amount  of  bending  that  is 
possible  in  the  limestone  without  fracture.  South  from  this  point  the  increase  in 
lateral  and  vertical  movement  leads  to  a  final  break,  and  the  continuation  of  the 
Kananaskis  valley  for  a  short  distance  is  eroded  along  this  fracture.  The  illustra- 
tion which  is  used  as  a  frontispiece  is  the  one  referred  to,  and  shows  the  point  to 
which  the  erosion  of  the  valley  along  this  steep  fold  was  carried.  Northward  the*? 
folds  reach  the  line  of  the  fault  beneath  Wind  mountain. 


CANMORF,    SHEET. 

Along  the  eastern  portion  of  this  sheet  a  line  of  fault  is  developed,  but  where  it 
should  cross  the  Bow  river  there  is  only  a  sharp  fold.  The  effect  of  this  additional 
break  is  to  allow  the  central  block  to  tip  more  steeply  to  the  west,  and  the  coal 
measures  are  at  a  greater  slope  than  the  same  beds  in  the  sheet  to  the  south.  On  the 
slopes  of  Pigeon  mountain  the  general  dip  is  seen  to  be  quite  uniform,  but  on  the 
north  side  of  the  Bow  river  there  is,  on  the  slopes  of  Grotto  mountain,  a  more  abrupt 
change.  In  the  main  mass  of  the  mountain  the  beds  dip  very  gently  to  the  west,  but 
along  the  western  margin  there  is  quite  an  abrupt  downturn  which  in  some  places 
looks  like  a  break.     .\n  attempt  to  illustrate  this  is  friven  in  the  subjoined  sketch. 
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()wi„K  t..  th.-  liltitiK  ..r  Ihf  1h-U  at  ..  hUl.  n.mlr  to  tiw  wejit  iho  coal  rook,  come 
lower  .lown  in  Ih..  valley  an.l  .lip  t,.w..nl  li.e  faulr  lin.-.     A.  thr  *\u\iug  of  the  llm«j 
.t..i.o  in  lilt   Uiimll..  Moimtnin  ridge  w«»  iipwanl  ovt-r  part  '•(  th..,..  l.p.li.  ft  sen.-,   ol 
wnvf.  might  be  expected  in  them  parallel  to  th.-  fault  Une.     Thoi.,  that  are  found 
have,  howver.  a  pitch  downward  to  the  south,  whioh  b.«tni  to  denote  a  preMuro  and 
m..ve«.ent  not  at  right  nngl...  to  the  fault  line  but  fro...  a  ...ore  ';7»7'|;'  '''';'•  I"", 
A  poMiblo  explanation  n.ay  lie  in  the  fact  that  th.-  fault  line  north  of  Ba.,kheHd  or 
Anthracite  ii  deflected  to  the  north  and  die.  out,  or  change*,  to  a  fold  of  leMenmjt 
din.enmon..    Thi.  give,  then  a  pivot.il  (K-int  on  which  a  large  block  .-nn  bo  n*...med  to- 
have  turue.l.  which  would  allow  ol  a  sliding  of  the  limestone  upward  from  a  direct.on 
.t  a  .S    angle  with  the  fault  line.    The  part  of  the  field  thu.  nffecte.   oxtond.  from 
near  Anthracif  to  the  foot  of  <!,.■  hill  U'low  the  Thr.*  S.stera.  but  the  bedn  to  the 
east  of  a  lir"  running  north  and  south  through  Cann.or..  are  not  «o  much  disturbed, 
although  V     t  of  this  line  they  dip  .lownward  through  a  series  of  curv-es.  n«  already 
noted     At  Anthra.it..  the  «ean.s  do  not  ..pp.ar  affected  by  this  wriea  of  .mall  waves. 
but  there  is  instead  a  much  larger  fol.l  pitching  downward  in  nearly  the  same  manner 
UH  t..  the  south.    The  cause  of  this  fold  \*  iK)ssibly  traceable  to  the^ change  in  the  direc- 
tion of  the  further  continuation  of  the.e  beds  up  the  valley  to  the  north,  and  also  to 
the  fact  that  here  the  maxin.um  displacement  alon?  thts  fault  lino  is  foun.l.     V  ...en^ 
tioncl  in  the  diacussion  of  the  Wind  Mountain  .heet.  the  throw  of  the  faul    at    he 
«outh   .Hlg..    of   the   sheet  was  l-.'.r.OO  feet:  it  nas  reached  at  least  1.5.000  feet  nt  the 
northern  edge  of  the  Canmore  she.'t.  ..r  rather  in  th..  vuMUit.  (>t    A..thrac.t...      The 
fa..lt  which  starts  north  of  the  Bow  river  and  runs  east  ot  the  Fnirholme  range  has  a 
thri>w  of  6.500  feet  as  it  croase.  Minnewanka  lake. 

The  face  of  Rundle  mountain,  as  seen  from  Bow  valley,  shows  a  typical  section 
of  the  rock,  of  the  lower  part  of  the  Carboniferous.  The  heavy  be^l-led  Lower  Banff 
limestone  stands  out  in  almost  vertical  cliffs,  above  which  the  thinner  bedded  an.l  more 
easilv  eroded  shales  and  limestones  form  gentler  slopes.  ,    „      *     i. 

The  same  beds  are  repeat.'d  in  the  Sulphur  range  to  the  west  by  a  similar  fault 
line  to  that  in  front  of  Bundle  mountain.  The  throw  of  this  fault  behind  the  Three 
Sisters  i.  about  C,000  feet.  Northward  the  throw  does  not  seen,  to  be  so  great,  but  the 
difference  is  made  up  by  the  l«;ds  of  the  Bundle  block  dipping  .lown  very  steeply  and 
.unking  a  synclinal  fold  in  front  of  the  fault  line.  This  deep  f.dd  penetrates  .o  far 
l«ncath  the  surfa' .  that  many  of  the  aprings  that  find  their  way  up  along  he  b.-ds 
iMid  the  fault  are  f  a  high  temperature.  They  are  situated  approximately  alon^  the 
line  of  fault,  and  must  come  from  n  great  depth,  as  the  temperature  in  some  of  them 

is  above  lOO  degrees.  i,       n         j  r.    „  J„ 

The  hre.:k  in  the  range  by  which  the  Bow  passes  between  Bundle  and  Cascade 
mountains  is  no  doubt  due  to  several  cross  faults.  These  might  be  expected  in  this 
nlarc  as  this  is  the  point  f.t  which  there  is  n  change  in  the  direction  of  the  mountain 
ridges  and  one  of  the  main  breaks  of  this  series  is  prolonged  eastward  through  the 
Fnirholme  range,  along  which  line  the  vnlley  occupied  by  the  waters  of  Minncwnnka 
lake  has  been  erode.l.  Stony  Squaw  and  Tunnel  mountniiis  are  but  remnants  frou. 
the  great  rock  mass  that  formerly  joined  the  two  ranges  to  the  north  and  south  Other 
cross  faults  are  indicated  in  the  gaps  on  both  sirles  of  the  Bow  valley  near  Canmore. 

CASCADE   JIOUNTAIN   SHEET. 

The  line  of  fault  which  starts  east  of  Orotto  mountain  in  the  Canmore  sheet  is 
continued  northward  through  the  next  cutting  across  Minnewanka  lake,  and  has  a 
displacement  of  about  6,000  feet  throughout  this  sheet.  The  geology  of  the  block  that 
is  let  down  on  its  eastern  side  is  mapped  northward  to  the  vicinity  of  Mount  Ayliiier. 
but  from  that  point  for  a  few  mile-  northward  the  colours  are  merely  projcclel  to 
meet  the  outline,  as  they  were  sec  n  the  east  branch  of  the  Cascade  river.  ..orth 

of  the  centre  of  the  sheet,  and  ch     ,       may  have  to  bo  made  in  the  details. 

\  second  and  smaller  fault.  confine-I  to  the  area  represented  on  this  sheet,  cuts 
along  the  face  of  Palliser  range  and  crosses  the  outlet  of  Minnewanka  ake.  It  ap- 
pears to  die  out  in  both  directions,  changing  to  folds  with  lessening  disp.     "im.-nt. 
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Thi<  (rmit  fault  which  forms  the  woatorii  boundary  uf  th«  I'retaueoiii  coalliMr- 
iny  rocka  through  th«  area  ihown  on  both  the  iheeta  to  the  tonth  «  here  iluflectml  ta 
tiM!  north  bjr  about  twt>ivu  <k'KnH«,  un<l,  iit  tho  north  eml  of  (  uMade  Mountain  ridga. 
i*  oontinued  a*  a  reveraed  fold  with  Ita  axis  dipping  tliRhtly  to  tha  nortli.  Thii  fold 
ia  broken  ucrosa  in  lereral  plaoea  by  ■wall  oroM  faults— now  wenthariHl  out  lo  form 
diminutive  vulleya  which  divide  the  ridg<-  into  a  neriex  of  amnll  hilU  that  nuiintnin  .1 
general  alignmant.  The  first  break  at  tho  end  of  Cascade  mountain  ia  illuntrated  in 
ttie  sketch  >>m  pag«<  13,  and  shuwjt  tlw  n  imirkublv  «hnrp  fold  u«<uinod  by  the  quarti- 
ites  anil  iiiiicttones. 

In  tbf  block  which  fronts  thi«  range  the  ooal-bonring  beds  are  preaont,  and  are 
found  olong  the  east  flank  of  Cascade  mountain.  They  are  rather  high  up  the  moun- 
tain Kide  at  the  north  end  of  the  ridjte.  Beyond  this  the  stream  swing*  more  to  the 
west  and  the  coal  rooka  disappear.  The  lower  beds — the  Fernie  shales— continue,  and 
'■•ime  round  tho  end  of  the  ridge  into  the  next  dapreasion  to  the  west. 

Thp  next  fault  line  west  of  Caxoade  mountain  is  a  continuation  of  that  which 
runs  up  the  »i  .ii.v  at  Banff.  It  also  makei)  a  bend  to  the  north  similfir  to  tho  change 
in  direction  of  the  fault  in  front  of  Coacade  mountain.  The  change  in  direction  nlso 
liuggests  n  oross  break,  where  the  Bow  valley  cuts  through  this  range.  The  Vermilion 
range  seen  from  the  eaat  shows  along  its  summit  rocks  of  the  Lower  Banff  limeatone. 
with  the  yollowish  1k><1h  of  tho  Tntcrmnliate  series  forming  the  lower  slopea.  In  dic- 
ciiosing  the  faults  through  the  country  to  the  south  this  fault  wa«  given  u  throw  nf 
only  11.  jut  0,000  feet.  In  the  aection  of  the  Panther  river  the  di8plno<>meiit  is  douMc 
this  amount,  and  the  lateral  movement  has  been  over  14,000  feet. 

PANTHER   UVEB   IHIXT. 

The  eastern  part  of  this  sheet  shows  part  of  a  block  of  westward  dipping  'jeil< 
I'ut  off  by  the  fault  that  runs  along  the  eastern  edge  of  the  Palliser  range.  Thi' 
iimount  of  displacement  now  shown  by  the  present  position  of  the  beds  is  about  G,UOO 
feet  at  the  south  edge  of  the  sheet,  but  this  increases  to  the  north,  and  at  the  Panth<> 
river  is  about  8,000  feet.  In  thia  part,  which  is  where  the  eastern  block  has  sunU 
lower  th.iti  at  any  other  part,  a  basin  of  coal-bearing  beds  is  found  dipping  toward 
the  we^t.  Eastward  these  measures  rise  in  heavy  folds,  but  have  suffered  great  ero- 
sion. HcinnantH  of  the  lower  parts  of  some  of  theae  folda  still  remain,  crowning  the 
"umniits  of  th-  lesser  hills  that  He  between  the  mountain  ranges.  The  wider  valley 
to  the  wpst  between  the  Palliser  and  Vermilion  ranges  ia  floored  with  the  Cretnoeous 
and  Juraesic  rocks,  which  may  be  said  to  form  c  trough  overlapped  at  the  north  by 
tho  thrust  up  rooks  of  the  Vermilion  range.  In  the  centre  of  the  vnlley  the  trough 
is  shallow,  so  that  the  coal  rocks  are  limited  to  the  higher  points,  and  these  again  nre 
found  to  be  badly  folded,  so  that  it  would  seem  that  but  little  of  the  area  should  Iw 
clasied  OS  economically  valuable.  In  tho  northern  part,  where  thore  apiiears  to  be  an 
overlap,  there  seems  tn  be  some  chance  that  the  beds  dipping  to  the  fault  line  mny 
continue  for  a  sufficient  distance  to  make  them  valuable. 

On  the  section  which  is  made  to  cross  the  centre  of  the  sheet  it  will  be  noticed 
that  at  either  edge  of  thia  bosin  the  underlying  rocks  come  up  in  trough  form,  but  oro 
bent  down  again  to  tho  west  In  nearly  every  exposure  along  the  lines  of  fault  the 
heavy  blocks  seem  t"  have  been  pushed  up  over  the  down  turned  edges  01  the  rocks 
to  tho  east  of  the  line  of  break,  with  the  exception  perhaps  of  rocks  west  of  Stony 
Squaw  mountain,  where  there  seems  to  have  been  an  upturn  toward  the  fault  line. 


THE  WIND   MOUNT AIX  C0AL-BL'.\RIN(4    AREA. 

The  structure  of  the  block  illustrated  on  the  Wind  Mountain  sheet  is  already 
briefly  described.  The  coal-bearing  rocks  occupy  a  p:  -tly  dissected  plateau '  riaing 
from  the  eastern  face  of  this  high  mountain  ridge.  It  is  cut  very  deeply  by  tl:e  valley 
of  the  Kananaskis  and  a  small  branch  from  between  Mount  Kidd  and  Wind  moun- 
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tain.    The  lower  part  of  the  .oal  n.eaBurcs  „.s  seen  m  the  ^anana8k.s  -^«V^  "^^ J^^^J 
they  are  cut  by  the  fault-the  dip  of  this  fault  plane  bemj  about  60    S-W-i.  pertly 
ov^ridden  by  the  thru.t  up  limestone  of  the  western  side  .f  the  ^^f  !'";•  ^^^^^ 
hi..h..r  part  of  the  coal  measures,  whor.  these  have  not  heon  >■"•••  ■^''•jl^^J^^,^" 
to  have  been  bent  back  by  the  upward  .novemont  of  the  rock  mass  of  the  WmdMoun 
tain  ridge,  and  have  thua  formed  a  shallow  trough.    Thi*  structure    u.  th.  h  ghe, 
part  o    th;  plateau,  can  be  seen  fron,  the  P.ow  valley  and  even  lH.tt|.r  from  the    op  o 
nclrcr  hills.    The  sketch  submitted  is  from  a  hill  just  south  of  *«  Bow  r.ver  and  east 
of  Thre^  Sisters  mountain.     The  trough  form  seems  to  be  carr.e.1  through  all  the 
h  gh  paTts  of  the  plateau,  but  in  the  valle,-s  cutting  weet  to  the  "-"t""- ^J^ '"^;, 
beds  are  carried  quite  near  the  fault  line  before  being  pushed  up.    To  the  north  an! 
,0  th  of  this  central  area  there  is  more  of  a  tendency  in  the  lo»cr  beds  to  dip  down- 
ward as  the  fa^U  line  is  approached,  and  it  seems  that  there  would  bo  no  good  reason 
r'ompare  the  structure  of  the  whole  of  this  area  to  that  of  a  trough.     As  many  o 
Soever  promising  coal  seams  are  in  thn  lower  parts  of  the  measures    these  m  gh 
Sason^ly  be  predicted  to  continue  under  these  hills,  dipp.ng  easily  a     the  oa.  crn 
edge  to  the  wist,  but  soon  assuming  a  nearly  horizontal  position    wh.oh  would  be 
maTnt  °ined  to  well  in  toward  the  fault  line  before  being  bent  up.    These^seam.  could 
not   however  be  expected  to  reach  the  surface  again,  as  from  the  centre  of  the  trough 
"o  the  fault  line  there  is  not  room  fov  a  return  of  all  the  beds  beneath,  and  most  of 

'''  "^SltTl  Ka^S  S;"th?mlr,l:es  tar  against  limestone  that  has  b.n 
very  much  crushed  back  and  folded  and  faulted,  so  that  they  have  beof  greatly  de- 

""'^touth  of  the  hill  called  'The  Wedge'  a  gap  is  cut  through  and  brings  a  stream 
from  the  south  along  the  Cretaceous  beds  to  join  the  Kananaskis.  which  occupies  n 
ITrTllpl  vflllev  to  the  west.  The  southern  extension  of  the  Cretaceous,  which  lie 
^ToltZZ  Bh-tHs,  therefore,  greatly  denuded  and  is  also  <!>;; J^^Jv  ^^^X 
clinal  folds  with  two  narrow  troughs  that  rise  higher  in  ♦h^.l>  ";  ^'^  wZ  1. 
disappearing  in  very  narrow  strip«  in  the  mass  of  mountains  behind  those  bordering 
the  east  side  of  the  upper  waters  of  the  Kananaskis.  ,  .       ,  ,  j     „ 

Tie  northern  part  of  the  sheet  drains  to  the  Bow  "-;  .^'°".>,;'^- .T'l;'  p"- «;|i  J 
Mccess  to  it  is  not  -lifRcult  the  hills  north  from  Wind  mountain  will  probably  be  mined 
An  old  opening  was  made  years  ago  on  a  seam  which  was  uncovered  in  one  of  the 
,„llit  .°^t  .ff  tlu  Threo  Sisters.  nn<l  whi.-b  wns  found  to  b..  very  ^oo.l  steam  coal. 
The  sul.semient  opening  of  mines  nearer  to  tlir  railroad  discouraged  this  enterprisr 
ISlgieX  demand  frose.  The  gully  in  which  this  old  mine  is  situated  ,s  ^^ry 
steep  fnd  a  section  was  measured  in  the  next  =.ully  to  the  east  .s  it  was  more  acces^ 
S  The  measurements  are  supplied  by  Mr.  R  P.  Cairnes,  who  made  a  -nr-fnl 
exnniination  of  this  .soction. 


2W,.  -p.  l(i. 
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SECTION. 


rilAKA(TKH   I'K  lo.XI. 


Kt.     In. I   p.c.   i   p.c. 
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Sandrtune  aii'l  shale ;  'i 

2Coal •: 

Sandatcinf  and  shale ' ;' 

3C.«1 ,^ 

Sandstiinf  iind  Hhale •" 

4Cnal I     i! 

Sandstimf I  j" 

t>  Uirfy  seam  wwl 'j 

.Siind»ton« '  , 

7  Coal •♦ 

Sandstone   ■ 

8  Coal 

Sandstone 

9,  Coal 

Sandsume      

10  Coal 

SandstouH  u.id  shale 
lllCoal,  mixed  with  shal" 

Sandstone I     J 

12Coal I  .}. 

Sandstone  »nd  shale '" 

13!C<>al,  dirty \  Jt 

Sandstone 
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Refennce  to  the  Cnnmore  sheet  shows  the  conl-benring  r..c'Us  /o  form  n  narrow 
band  stretching  the  lenpth  of  the  sheet  and  occupying  about  the  middle,  rhia  repre- 
:«nt8  beds  nearly  all  dipping  to  the  west  and  probably  cut  off  at  the  fault  line,  the 
plane  of  which  dips  to  the  west  about  60  degrees.  ,      ,       .  ,  1 1 

A  line  south  through  Anthracite  will  about  follow  the  trough  of  a  .urg.-  luld 
which  lessens  to  the  north  but  broadens  out  and  descends  toward  th.-  .=*outh  The  beds 
.ome  up  nearly  vertical  before  turning  down  again,  and  at  the  point  indicated  b,v  the 
northern  edge  of  the  sheet  they  are  all  dipping  to  the  west  again.  Southward  from 
this  fold  there  is  probably  a  distance  in  which  these  westward  dipping  beds  are  not 
otherwise  disturbed,  but  as  Canmore  is  approached  a  series  of  minor  tods  are  en- 
countered that  have  been  discussed  in  the  chapter  on  the  P^f  ^^^l  «*'-"^*;''^  °\,  '';, 
region.  The  southeastern  limit  of  this  series  appears  to  be  at  the  base  of  the  small 
plateau  north  of  Three  Sisters  mountain,  ard  the  limiting  hne  can  roughly  be  g>ve 
as  running  north  and  south  just  to  the  east  of  Canmore.  The  beds  east  of  this  in 
are  lying  in  a  rather  flat  trough,  the  western  edge,  in  the  higher  parts  at  l'«;>-  t'"-"" 
ing  upward  toward  the  fault  line  aa  though  pushed  up  by  the  over-ridden  beds  to  the 
west  of  the  fault  line.  .  ,  , 

Openings  have  been  made  on  the  coal  seams  of  this  area  in  several  places  ami  ex- 
tensive mines  have  been  in  operation,  though,  at  the  present  ^''"f-. """"« '^^X^ble 
to  the  vicinity  of  Canmore.  The  mine  at  Anthracite  from  wh^ch  a  considerable 
amount  of  hard  coal  has  been  taken  is  at  present  closed.  The  old  Cochrane  mine  a 
c'nmore  is  closed,  though  the  measures  will  probably  be  tapped  by  the  workings  a 
the  Canmore  mine  a  short  distance  to  the  south.  The  Canmore  mine  is  situated  at 
a  gully  v.est  of  the  town,  and  another  auxiliary  opening  has  lately  been  made  a  mile 
to  the  south  in  order  to  add  to  the  output.  Our  knowledge  of  the  measures  has  been 
gleaned  mainly  from  the  workings  of  the  n.ines.  and  notes  relating  to  them  are  here 
introduced. 


CANMORE   MINE. 

The  main  openings  are  in  a  small  gully  on  the  west  side  of  the  Bow  liveriiear 
the  town  of  Canmore.  The  first  mine  in  this  neighl.ourhood-the  Cochrane  mine- 
was  opened  on  the  same  side  about  a  mile  farther  up  the  river,  and  a  spur  to  it  was 
made  from  the  railway.  When  it  was  closed  down  and  the  openings  for  the  present 
mine  were  made  the  spur  was  continued  down  the  west  side  of  the  river.  Another 
opening  is  now  being  put  in  a  mile  southeast  of  the  Canmore  mine  on  an  outcrop 
called  the  Sedlock  seam,  and  the  railway  spur  is  being  continued  to  it.  ihis  will 
considerably  increase  the  output  of  the  mine  without  taxing  the  plan  in  operation 
at  the  main  slope.  The  workings  are  generally  towards  the  south  from  'f^lunl/ui 
but  some  n.ining  has  been  done  toward  the  northwest.  The  abandoned  workings  of 
the  Cochrane  mine,  records  of  which  do  not  appear  to  be  available,  are  a  great  menac 
if  they  happen  to  be  on  the  same  seams,  as  they  are  full  of  water. 

The  coal  measures  outcrop  along  a  small  stream  that  comes  from  the  gap  leading 
to  the  White  ilan  pass.  Several  seams  outcrop,  au.l  on  No  2  a  slope  hns  been  put 
down.  A  section  along  this  part  of  the  crook  wouid  give  the  -mpre^siou  that  th. 
measure,  occur  in  a  series  of  waves  sharpening  to  *h« --^--d  that  probaby  the  sam^^^^ 
bed  was  repeated.  The  section  ?iven  in  tho  mine.-  shows  that  the  beds  are  crumple, 
S  a  s:riesTf  wtes,  but  that  tho  .onoral  dip  of  tho  seams  is  about  50  de^-s  towar 
the  Rundle  range.  The  waves  along  the  bo.ls  s^«n,  lo  be  the  rr.„U  -f  th,  vr.— .n 
and  partial  over  riding  of  tho  mountain  mass  from  the  wc«t.  That  this  pressure  was 
not  at  rght  angles  to  the  line  of  faulting  is  shown  by  the  fact  'hat  the  wn^•es  do  not 
run  witii  the  ifne  of  strike  but  pitch  downward  toward  the  south.  This  feature  h 
discussed  in  the  chapter  on  the  general  structu-o  of  the  region. 
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Tht)  wdrkiiiKs  are  on  six  seams,  witli  a  .>l(.pe  on  No.  2  seam  which  readies  a  depth 
uf  over  GOO  feet.  The  general  section,  with  the  severnl  conl  seam^.  is  nivfn  in  ih«- 
following  siuiininry.  commencing  nt  the  higiicst  ticam:— 

Seiim  No.  C.~t'oul,  4'  *'.".  with  a  small  shale  parting  in  the  mi. Idle 

Rock.  2i:.'. 
Spain  No.  6.-   Coal,  r>' ;i".  soft   and  broken. 

Rock,  ;:ii'  to  100'. 
Sraiii   N'o.  4.-  ("oal,  3' 1",  jienerallv  l.right  and  clean. 

Rock,  2.V. 
Seam  No.   1.-  foal,  6' >".   willi   V  >lato. 

Rock.  40'. 
Scam  N'l.  :l.--('(>al,  ."i'. 

Rock,  1.'/. 
S(;im  No.  2.— Coal.  4'. 

Detailed  sections  ..f  uacli  seam,  and  anai.vscs  of  tiie  coal  from  various  points  in 
the  mine,  as  far  as  could  he  obtained,  aio  hcri<  jiivc'U  : — 

Seam,  So.  8.— This  is  reached  by  a  tunnel  from  No.  i,  is  the  hi^fhest  of  the  series 
mined  and  was  the  last  to  be  prospected.  Tlic  horizontal  distance  from  N'o.  .^  is  re- 
ported as  350  feet.  The  seam  has  4'  6"  bright  coal,  with  a  small  parting  in  the  centre, 
and  from  a  sample  obtained  twenty  feet  fr<'m  the  surface  apixars  to  be  very  clean.  An 
analysis  of  a  small  sample  supplied  by  Mr.  A.  Stewart  was  made  in  the  laboratory  of 
the  survey  by  Mr.  F.  <i.  Wait,  and  gave  the    fidlowing  results:— 

Moisture 'I^" 

Volatile  combustible  matter 16  04 

Fixed  carbon 81  14 

Ash 2^^ 

IW  00 

Seam  So.  5.— This  is  a  crushed  seam  iti  many  parts,  and  suffers  pinching  out 
where  the  curves  or  waves  in  the  plane  bi  come  sharpened  up.  The  coal  thus  crowded 
out  helps  to  swell  the  thickness  in  the  other  parts,  so  that  in  following  the  workings 
iin  increase  in  thickness  is  generally  succeeded  by  a  sudden  decrease.  On  one  of  the 
gangways  along  this  seam  to  the  north  of  the  hoist  a  thickness  of  twelve  feet  was  at- 
tained, but  in  a  short  distance  this  diminished  to  a  few  inches,  and  often  the  seam  is 
lost  altogether  for  a  short  distance.  The  following  analysis,  which  is  supplied  by  the 
mine  operators,  will  ?ive  a  general  index  of  the  character  of  this  coal: 

.Moisture ^  ^^ 

Volatile  matter \^'*y\ 

Fixed  carbon i^  .<s 

.\sh •''>-2<' 

Sulphur f»-6fi 


100  00 

Another  sample  submitted  to  the  Trail   smelting  works  and  analyzed  by  R.  T. 
Walis  is  iiiueh  harder  and  has  less  ash:— 

Moi~t..re 200 

Voliitilo  condmstible  matter 12-90 

hixi-d  .nrbnn ^2  40 

.Vsh 2-70 


100  00 
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This  Inst  sample  is  no  doubt  taken  irom  the  unbroken  and  more  compact  part, 
of  the  seam.  Experiments  in  washing  this  coal  showed  that  most  of  the  ash  was  in 
the  finer  particles  or  in  the  softer  portion  of  the  «;am.  and  tj'-f  ^^^^Vr^'-.t  «Jlv 
of.  In  somn  of  the  other  seams  there  is  a  large  amount  of  slate,  but  th.s  »  «»«'y 
picked  out.  As  No.  5  is  an  easily  worked  seam  the  tendency  i.  to  put  as  much  of  this 
Scoal  a.  poMible  in  the  output,  but  the  amount  of  ash  in  the  fin.  ^al  was  again^ 
i"    A  washirg  plant  has  been  installed,  and  it  is  possible  that  tne  general  nigh  grade 

of  the  coal  will  be  maintained.  •     ,.  i      *  iv.  „:„». 

Seam  No.  i.— The  section  where  this  seam  outcrops  m  the  creek  at  the  mines 

shows  a  dip  of  about  66  degree.     Small  bands  of  slate  are  in  the  seam,  bat  there  is 

ri"  of  clean  coal.    The  analysis  of  the  weathered  coal  is:— 

Moisture 13.52 

Volatile  matter gi-IO 

Fixed  carV)on ^'^^ 

Ash 0-M 

Sulphur 

100  00 

In  the  mine  the  coal  appears  to  be  of  the  same  charnctpr.     From  north  of  the 

hoist  the  nnnlysis  gives,  for  dried  eoal:— 

IS  '00 

Volatile  matter S4.5O 

Fixed  carbon „  j,^ 

Ash 

South  of  the  hoiat  another  sample  gives: 

Volatile  matter '    „ 

Fixed  carbon .  „ 

Ash 

Seam  .Vo.  i.-The  coal  in  this  seam  ia  pretty  well  split  up  by  shale  partings,  but 
,hev  are  readily  separated  out.  and  the  coal  is  of  fair  quality.  The  sect.on  here  given 
is  in  descending  order  at  a  point  100  feet  southeast  of  the  main  slope  :- 

Roof,  sandstone.  .,  _„ 

Slate 0'  6" 

c°f  1; •. : : ; ;  (ye" 

Mining J,  g„ 

v^oal 0'  1 " 

Mining 0'  0" 

Coal 0'  ■'" 

Mining o'  o" 

^°^}:: • ::::::  o- 1" 

Mining 

5'  8" 

Analysis  by  R.  T.  Wales:—  ^^^ 

Volatile  matter g^'^ 

Fixed  carbon .  ^ 

Ash . 

The  seam  is  pinched  out  to  a  few  inches  in  the  tu:mel  at  the  foot  of  the  main 
slope  and  todeteSe  whether  this  extra  crushing  had  hardened  the  coal  a  sample 
wafanalyzed  by  Dr.  Hoffmann,  but  the  results  arc  negntive:- 

-,  .  .  0-4.. 

Moisture 1510 

Volatile  matter ^^'^^ 

Fixed  carbon 2 -3 

Aeh 
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fiam  No,  fl.— Si'ction  in  ganfrway  north  of  main  hoist:— 
Roof,  sandstone. 

Coal -      •' 

Slnte •>■     ■'" 

Co«l 2'1'>" 

Miiiinjr ^    ^ 

Floor,  suniUtonc. 

Analysis  by  R.  T.  Wnlts:- 

Volatile  matter US 

Fixed  cnrhoti 84-4 

Ash 3-8 


of  the 


igs,  but 
re  given 


Seam  iVo.  2. — This  is  the  lowest  M-ura  worked.  Others  below  this  have  been  pros- 
pected but  are  not  clean  enough.  Several  sections  at  different  points  in  the  mine  aye 
furnished  by  the  manager,  ilr.  O.  E.  Whiteside:— 

Section  No.  1,  100  foet  northwest  of  tunnel,  upper  lift — 

Good  coal 0"    C" 

Slate 0^    ^l 

Fair  coal ~'    8" 

Shale <y    8" 

Coal or    1" 

Slate 0'    2" 

Coal 0'    5" 

Slate C    2" 

Coal I'    0" 

','  10" 

Section  No.  2,  50  feet  southeast  of  tunnel,  upper  lift- 
Coal 0'    6" 

Slate 0'^    2^ 

Sandy  coal 2     6" 

Slate 0'    9" 

Coal 1'    2" 

Slate 0'  '>i" 

Coal 1'    7" 


6'  SV 


the  main 
R  sample 


Section  No.  2,  60  feet  northwest  of  rock  tunnel  from  No.  1  to  No.  .'!.  lower  lift- 
Roof,  blate. 

Fair  coal '  •  0'  W" 

Sandv  coal 2'    4" 

Slate 1'    2" 

Extra  coal 1'     6" 


r/  10" 
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Section  No.  4,  northwent  of  second  tuiinol,  Iowlt  lift  -• 

Mimnc ',  ".„ 

Coal ;.     1., 

Mining ,    .,„ 

Slivte ',    -„ 

Coal ,     ,„ 

«!'"'•' ;;;;;:::::  J  i" 

Coal ^    ,„ 

.»;"'« ;:;;::::::  J  e- 

■•^laie:: :::::::::::: :::::::::: jor 

Coal "^    '^ 

6'     5" 
Section  No.  5,  southeast  of  aecond  tunnel,  lower  lift— 

Bony  coal 

Mining "     ^„ 

Slate I  ^l„ 

Coal ^    "  „ 

Slate j;  "^i,, 

Mining ,     ' 

Slate ;;;;;;;;;:::  I'  l" 

Coal -,    „„ 

Slate ••  ••  •       J    g„ 

Coal A»  ny 

Slate ^  ?{« 

Goal "^  " 

6'  6i" 

One  analysis  by  It.  T.  Wales,  of  the  Canadian  Smeltinf?  Works,  Trail,  B.C.,  is. 
given  for  coal  from  this  seam,  but  the  locality  ia  not  recorded:— 

Volatile  matter l^^J 

Fixed  carbon '    ' 

Ash ^••^ 

S,dlock  Seam.— One  other  seam  is  being  oin^ned  along  the  bank  of  the  Bow  riyor 
a  niilo  southeast  of  the  mine.  This  is  to  the  east  of  the  outcrop  of  the  seams  m  tho 
mino  and  appears  to  be  on  the  eastern  edge  of  the  orumpled  area.  The  main  part  ih 
in  a  broad,  shallow  trough,  with  the  eastern  edge  "Pturned  to  "f^'l^'/^/'^^^'  «"J 
outoroping  .along  a  nearly  straight  lino  running  southward.  Thetrou.-h  broadens  to 
e  smith  and  fo.  the  most  part   it  is  supposcl    that  the  eoal  will  be  about  horizontal. 


haulage  will  b<'  made.  ,i      *i    .     f  v       i    l.„t  it  U  .,, 

The  character  of  the  eoal  in  this  seam  is  very  like  that  of  No.  4.  but  it  is  m. 

what  thicker  in  section.                                                                                  »  ^^^ 

f^oal f..  '^„ 

Slate J,  -„ 

Coal „,  '  , 

Slate ^^,l„ 

Coal (V  1" 

Mining 

5'  6" 
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Annlvii*  I'v  St.  Lniiin  Siimi'litiK  Work«:— 

Moi»ti.ro " 

Volatile  matter "  J» 

Fixed  carbon ***:" 

^f'":-:-.:-.:- ■■-■.:■.:..■;.;..;..:::;::::  :;i» 

10000 
Analysis  I'.v  M.  O.  TI«r«-.v:— 

Moisture ^'^iJ 

Voliitilo  tmitter J*'"^ 

Fixeil  oarlKin ,  At 

8v.ll.hnr J«7 

Ash __1_I 

10000 

The  'T,.urr;il  bcction  of  the  seams  in  the  mine  a*  civcn  alM.vr  is  a  roii?h  upproxi- 
luation  only.  The  general  dip  of  the  seams  is  about  .'.0  denrees  toward  tho  mountain 
range  to  the  west  of  the  valley.  A  series  of  folds  runs  alouB  ,o  plane  of  the  scorn, 
and  have  a  piteh  of  about  ->0  decrees  toward  the  south.  Where  the«  folds  croSH 
the  n.ain  gang^»-ays  the  plan  of  these  latter  show  curves,  and  in  the  ci.««  ot  th-  larger 
folds  the  curves  are  reversed  like  S.     On  the  shari^r  parts  of  the  curves  the  coal  is 

often  pinched  out.  ,,    .      .      ui     •     *  i 

There  are  scarcely  any  faults  in  the  measures.  Nearly  all  the  trouble  m  tol- 
lowing  the  seams  arises  from  the  presence  of  these  crush.d  folds. 

The  eoal  is  raist^l  from  tho  first  two  l.-vels  on  a,  double  track  slope  on  No.  2  seam. 
The  first  level  is  1:10  feet  below  tho  mouth  of  the  slope,  and  the  opening  to  it  from  the 
slope  is  by  a  short  tunnel  to  No.  4  with  a  sort  of  drawbridge  that  is  let  <lown  on  to 
the  tracks  of  the  slope  when  cars  from  this  level  are  to  be  raised. 

Vt  the  second  level,  which  is  the  one  from  which  most  of  the  coal  comes.  :?40  feet 
tK!low  the  mouth  of  the  slope,  the  tracks  cross  each  other  through  a  narrow  opening, 
so  that  in  the  event  of  an  accident  to  the  cable  or  coupling  the  runaway  car  leaves 
the  track  at  the  curve  and  strikes  the  bulkhead.  This  simple  device  seems  to  be  very 
etfeciive,  as  no  serious  accident  has  occurred  since  its  installation. 

The  tirst  fold  that  is  encountered  crosses  near  the  foot  of  this  slope,  and  the  seam 
is  pinched  out  to  a  few  inches.  Another  fold  follows  at  about  .".OO  feet  alouR  the  gang- 
wav  to  the  southeast,  causing  a  deflection  in  the  plan  of  the  roadway.  At  this  turn 
the  cars  of  coal  from  the  lower  or  third  level  arc  hauled  up  a  slope  that  runs  along  the 
bottom  of  this  trough.  A  compressed-air  engine  with  winding  machine^-  '%>";»;'' ^; 
on  the  second  level  at  the  head  of  this  second  slope.  The  vertical  lift  fro.n  the  third 
level  to  the  second  is  210  feet.  ,  .,       ,  •» 

Southeastward  from  the  main  hoist,  for  nearly  a  mile,  the  measures  are  quite 
,•..... ,l-,r  but  at  this  distance  a  fold  is  again  encountered,  and  the  gangways  all  curve 
more  or  less  sharply  ruuud  the  sa.Mle  and  trou^di  through  all  the  beds  As  might  he 
expected  the  lower  beds  under  the  trough  and  the  upper  ones  over  the  saddle  have 
easier  curves,  and  there  is  less  pinching  out  of  the  coal.  The  sharpness  of  the  curves 
also  decreases  as  the  trough  is  followed  downward. 

r.AS    IN   THE    MINK. 

Vltlough  the  en-,!  i<  ,->  ^-mi  nnthra.-ite.  and  wA  inelin.Kl  to  be  gassy,  there  still 
seems  to' be  pockets  or  small  reservoirs  of  gas  that,  when  tapped,  are  d"gerous.  These 
blow-holes  do  not  last  very  long,  but  practically  elose  up  portions  o.  the  mine  for  a 
timo.  Thev  are  eiu^ounten  d  in  the  rock  tunnels  as  well  as  m  the  coal  seams,  and  may 
be  on  the  lines  of  crushed  out  coal  seams.     Safety  lamps  arc  used  with  every  caution. 
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aud  accidents  arc  not  fri-ijinnt. 
by  atenm. 

Extracts  from  '  Rtpjrts  on  thi-  etlicii'no.v  of  various  coiiU  ii«-l  l>.v  thr  liiiti'l 
States  ihipt,  180.1-05,'  Huieuii  of  Eti\iipmcnt,  Winhingtoii,  HOn,  pp.  :.'t!-2T: 

'  Thirty  tona  of  (^nnmore  steam  conl  wiri'  rtwived  for  ti  st  nt  Vuiiioiivxr.  IJritisli 
toliimbin.  About  one  hiilf  of  it  wmt  tinr  coal,  the  r»»t  coiisistinK  of  siiiull  lumps  with 
the  admixture  of  u  smiili  |)erpciitnK<'  of  biKuer  hiini>s  of  thr  *\/e  of  4  to  f.  inch  cube. 
It  rcwmbii'i.  in  iippenniiKM'  Eiirfiish  Ci'nliff  conl;  niso  itH  fhiiniciil  .•.miiKwilirm.  «• - 
cordiiiK  to  ir.  W.  McXi'ill'i  tiible.  i^  Mniibir  to  tbut  of  the  inenlion.d  .•■ml,  liiivinK  n 
little  leaa  pcrccntajte  of  tixod  carbon  and  a  little  triorc  of  volatili'  iiuitier  tbiiu  Cardiff 
coal.  Its  oaloritic  quality  is  superior  to  that  of  the  Cardiff,  mid  it  burns  out  (luicker. 
Like  the  (^ardit!,  it  burna  with  no  smoke,  and  is  a  gemi-bituiniiious  coal.  It  makes 
a  siuall  hard  clinker  which  docs  not  adhere  to  the  grate  bars,  and  it  do.«  not  coke  in 
the  furniice.  The  per.-entaR'  of  ashes  is  small,  and  less  actually  thiin  Kiven  in  the 
(able,  as  some  of  the  line  eoal  fell  through  the  interstices  of  the  tfrute  bura.  thiia  being 
unable  to  tiiv^  out  any  heut.  but  increased  the  ratio  of  the  refuse.  Tlii'  tuk's  were 
i,..t  in  nied  of  sweepin-  during  the  three  test".     The  ashes  apfcir  of  n  lisrht  greyish 

ciilour.  with  yellow  streiiks ' 

.Vtialysis  nt  Xnvy  Ynnl,  Washington,  D.C.:— 

.Mnisture "  "iJO 

N'i)n-eombu»tible  volatile  mattn- H  ;j70 

Combustible  vohitile  matter ""^5 

Fixed  enrbon *i!:i«7 

Sulphur "1^1 

Ash -■'^'l: 

Phosphorous "•'^' 

Extracts  froui  table  of  results  from  boiler  testa  on    United    States    steamship 

Mchifinn : — 


TaBLK  ok    DeDI  rTloNS 


NiUui'  I  if  <'i>al. 


Cult'nlntrd 

KnutH    IHT    toll 

of  Cwl. 


Si      Si; 


Sfuiil  'I'l  rtniluli'iiif  iippr'iriiiiiiltlii. 


•  'iiniiiiirr 

r.lii.'  Ciniyon  \VH^llill({ton 
Navy  Wa-hiim'toti  ... 
Niw  Viincoiivcr  Naiiaiino 


.S/ieitl  ^'  ri  I'tthitioiiK  <i}>itritxua<U(hi. 


\\\\v  (."aiiyim 

Ciinmnn 

N*-w  Vancouver. . 
N;nv  Wafliin^'toii 


Spud  .('    rtV'ilntt'Ht^  'ippnt.f 


Navy  \Vaf»liin(?ton . 

t*ftnlnort  .  . 
Nfw  \'aiM*oiiv.  r 
Hlm>  Canyon     . . 


LI  I. 


l.\» 


m4 

2.i:« 

:i  31 

10  II 

OC.I 

*2,i:t7 

If  44 

!)  6 

7X\ 

^.(Wi 

4  i:*;t  ' 

K  0 

?••.' 

s.'i'.'l 

4  ;m«  i 

77 

;«ii 

1,2I!I 

3  11 

16  1 

:t!K> 

i,L':t4 

.'Mi! 

1.1  1 

■MV2 

1.1M7 

3  i;i7 

150 

Xu 

1,44J 

1 

180 

m, 

7W2 

i 

4  00     ' 

189 

ISO 

7li3 

4  2a 

17  9 

IHl 

SIKi 

4  42.") 

17  1 

17« 

sun 

1  l!l', 

l*i  0 
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Anlhracilt  C'cwti  Mint, 

Till'  first  <-iial  M>uni  Wiitetl  in  ilii*  ilittrict  was  on  th«  ('«tcad«  river  nanrly  oppo- 
■ill'  tlu!  prOMiit  iiiitii'  at  Huiikliciiil.  When  tht!  in<-niiure«  wrrc  found  in  it  ffully  near 
tb*  rsilwajr  mining  operations  wi-r«  c>i>min«nc«><l  nt  what  i*  >.alle<l  Anthracite.  A  alope 
wa»  put  down  on  tlic  tint  wani,  aiul  wveral  utlxr  leani*  wi>re  diocuvorod  abuve  and 
below.  The  ('»iil  wud  mt.v  free  from  uih  and  'i  >'l  ii  high  percontagu  of  tixed  oarlion, 
■o  that  it  wua  uIhmihI  comuiercially  aa  anthraci' 

The  output  waa  never  very  large  owing  to  .iif>  nmtricttMl  d(>iniiii<l  during  nio«t  of 
the  tinif  that  this  tninc  was  in  operation.  That  tliv  oonl  in  ho  hiird  may  prohnhly  ho 
oauied  by  the  great  pre»*ure  to  which  it  waa  iuliirctci— portly  on  nccount  of  the 
groat  throw  of  the  fault  iind  a  puMilile  overriding  uf  the  nieiiaurcn  by  the  rock-  o<  the 
inountaina  to  the  wctt,  but  iil»u  to  the  pretence  hrro  of  n  grent  fold  fimilnr  in  atrue- 
ture  to  tboie  at  Canniore  but  of  greater  dimomtions.  Tliis  foiil  oouur)  juMt  in  the 
deflection  angle  made  by  the  change  in  atrike  of  the  nu'iuurt'it  ■  thiit  i  ,  lietwfen  the 
direction  of  the  utriku  along  the  liow  vnlley  mid  the  pro<lui-tion  Nonth  of  tht-  strike 
of  the  northern  portion  up  the  Caanade  valley,  making  an  angle  of  12  degrees. 

An  opening  wan  made  in  a  amall  gully  to  the  eimt  of  the  (^nx.'ndc  river,  iiml  min- 
ing operatiuiiM  were  commenced  on  ImmU  dipping  down  into  this  fold.  On  invoiiiit  of 
the  great  denudation  of  the  valley  of  the  Caicadc  river,  filled  in  again  by  gravel  de- 
poiit,  the  l)eds  could  not  bo  sofely  followed  down  through  the  troiiirh  and  ovi-r  the 
saddle  to  the  far  wide  without  running  into  the  water-lnden  gravel  of  iho  river.  In 
the  northern  part  of  the  mine  where  the  trough  wni  shallower  the  wntern  upturn 
shuwuli  a  alight  bending  to  the  west,  and  thi»,  if  it  could  have  been  followed  far 
enough,  would  have  led  down  into  the  seams  that  iire  on  the  northern  piirt  of  the  pro- 
perty. 

The  aaiidstoucB  below  the  cool  cnn  be  traced  northward  to  cross  the  Ciisciide  river, 
and  it  seemed  rational  to  suppose  that  the  coal  seams  should  follow  the  snino  direction. 

The  mining  operiitions  were  continued  only  long  enough  to  extract  the  eonl  from 
the  senras  within  the  fold,  and  little  prospecting  was  done  on  the  northern  and  larger 
part  of  the  property.  The  mine  was  roblied  of  its  pillars  in  1904.  and  nil  the  plant 
waa  removed.  The  particulars  of  the  thickness  of  the  seama  and  tk'ir  relation  to 
each  other  should  be  preservxl.  and  n  condensod  statement  is  here  addoil. 

The  workings  were  eorried  out  on  two  levels,  with  a  counter  above  the  upper  one. 
The  depths  below  the  ino'ith  of  the  slope  ore:  Tounter,  120  feet;  lat  level,  270  feet; 
si'cond  level.  4')5  feot.     The  slope  is  on  seairi  No.  1. 

Five  soiims  were  worked,  having  the  followine  relation  to  e.neh  other,  beginning 
at  the  highcHt: — 

Seam  B— Coal,  about 4'  4" 

Rock S.V  0" 

Senm   A — Three  snuill  scams 7'  0" 

Rook 7.')'  0" 

Senin  No.  1-  -Two  >mall  se.ims 4'  0" 

Rock,  about 7.'''  0" 

.Seam  No.  2— 2'  2" 

Rock -W  n" 

Seam  No.  .".- .'i'  4" 

Sections  of  the  Seams. 

Seam  B,  100  fec-t  routh  of  tunnel- 
Mining TO" 

Slate 0'  7" 

Cool I'  \" 

Mining 0'  6" 


^l 
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St'iiiii  A,  at  top  of  new  slope— 

,,-  0'     :5" 

.^   •""- ..     1'    0" 

'"C:  : ..   0'  IV' 

*      ntp  

,     .  4'  nj" 

*-'^  (V    ■>" 

Mining y     ^„ 

Rock y      ^^„ 

c°«i-  •. ; ;  ■ :  o'  ^ 

Mining 

Total  coal ^'  '^-" 

Analysis  of  coal  from  scam  A : — 

Volatile  matter rS-72 

Fixed  carbon „  .„ 

Ash _^ 

100  00 
Seam  No.  1.  section  in  tunnel — 
Roof,  siialc. 

Bone g,  ^„ 

<^^oat Q,  ^„ 

^^r ••         ■•     0'5" 

Coal .,  „„ 

Slate '^',  ^„ 

Mining (^,  y, 

Slnte ^,  ^„ 

Coal f,,\„ 

Slate yl,. 

Coal ,,,  o" 

Mining 

Floor,  slate. 

Seam  No.  2,  in  tunnel- 
Roof,  hard  shale. 

2'  "" 

Coal ^y     ^„ 

Shale ^  ^„ 

Mining 

Seam  No.  3.  in  tunnel— 

Roof,  .slnte. 

....  0'  10" 

Milling T    0" 

Cf")} 1'    o" 

Slate ;,  .„. 

Coal "      ' 

Bed,  sandstone. 
Northwest  of  the  mine  near  the  railway  l.ri.ige  tiiree  seams  were  opened  in  the 
hillside.  These  are  prolmWy  some  of  the  upper  beds  that  «;«  to  the  west  of  the  foR 
Thqy  are  the  only  on«  prospected  west  of  the  mine.  ..nd  had  thoy  been  of  better 
character  there-  is  no  dn.ibt  that  extensive  mining  wouhl  have  foll.,we<l.  but  as  they 
were  dirty    work  on  them  was  soon  stopped.  •     .,     . 

Drifte  were  run  in  on  the  upper  and  lower  seams.    The  upper  one  is  t  in  heavier. 
but  is  cut  up  by  many  slate  partings,  as  will  be  seen  in  the  two  sect.onn  below  :- 


ite 
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Upper  seam  section  at  outcrop — 

Mining  nnd  slate 

Coal 

Slate 

Coal 

Slate 

Coal 

Slate 

Coal 

Slate 

Coal 

Slate 

Coal 


r 

3" 

(y 

2" 

0' 

2" 

<y 

2" 

2' 

3" 

(/  Oi" 

0' 

11" 

(T 

1" 

0' 

i" 

(T 

5" 

<y 

5" 

Total  coal 7'  6" 

Section  in  drift,  02  feet — 

Mining  and  slate 0'  7" 

Coal  ( >rood ) 1'  0" 


Slat.- 


0' 


Coal  (partly  sandy) 4'     9" 

Alining  (some  streaks  uf  coiilj 1'     "J" 


Toti 


tl  iruod  roal 


Lower  scam,  section  at  outcrop- 
Mining r     t>" 

Coal. ."/  10" 

Slate 0'     2" 

(^nl <!'  10" 


CASCADE    MOUNTAIN    COAL    AKKA. 


iVlong  the  face  of  the  Cascade  mountain  a  heavy  block  of  Cretaceous  rocks  dips 
to  the  west  toward,  and  apparently  under,  the  limestones.  In  several  of  the  small 
gullies  running  <lown  from  the  face  of  the  mountain  coal  seams  were  found  and  pros- 
pected for  the  Pacific  Coal  Company.  They  are  now  being  mined  from  the  south  end 
of  the  ridge,  where  it  is  cut  by  the  Cascade  river  nearly  opposite  the  p^iut  where  the 
first  discovery  of  coal  was  made.  The  nnmerius  .^ennis  prospected  on  tlie  face  of  the 
slope  have  not  all  lieen  traced  as  far  as  the  crossing  of  the  Cascade,  l)ut  two  strong 
onca  near  the  bottom  of  the  measures  were  traced  from  Creek  \o.  4  south,  and,  as 
before  mentioned,  temporary  entries  were  made  on  them.  A  permanent  entry  by  a 
long  tunnel  through  the  gravel  of  tiie  lower  part  of  the  valley  is  now  in  operation, 
starting  from  near  the  level  of  the  Cascade  river.  This  point  is  ISO  feet  below  thi' 
temporary  entry,  or  2.14  feet  if  measured  along  the  pitch  of  the  seam.  Tiiis  Iow^t 
level  for  the  entry  adds  considerably  to  the  amount  of  coal  above  the  haulage  way. 
Another  advantage  is  the  easier  access  for  a  railway  spur  from  the  main  line.  .\ 
suitable  location  for  shops  is  found  here,  and  an  exten.sivc  plant,  consisting  of  breaker, 
boiler-house  and  machine  shops,  has  been  put  in  oiieration.  The  haulage  in  the  min.- 
will  be  by  compressed-air  motors. 

References  to  the  progress  of  the  work  ami  notes  on  the  measures  will  l)c  found 
in  the  Summary  Report  f.^r  the  following  years:  190;?.  p.  90;  1904.  p.  113,  and  tb' 
Summary   for  1!K>."). 

The  southern  end  of  this  field  consists  of  a  monoclinal  liloek  of  Cret  leeous  roek- 
dipping  to  the  west,  partly  over-ridden  by  the  limestone  of  Cascade  mountain.  This 
overthrust  has  made  some  impression  on  the  rocka  composing  the  block.     The  two 
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l.,uer  s..i.n.s  on  which  work  is  progres,inK  arc  well  i..-ote<-t.-.l  \..v  l»^^;';v  I'^dj  "t  »""J- 

the  eoal     The  one  above  has  suffered  much  more  owing  no  doubt  to  weaker  coNerint. 
beds    and  there  i.  evidence  that  there  has  been  sliding  and  bending  of  the  overly. ng 
rocks       The    slidi...'  ..l.ue  see.m.s  to  have  been  mostly  alo,,^^  the  plane  of  thus  coal 
l\th  is  set,.  No.  k'  In  the  beds  i.n.nediutely  u..,ler  the  ,nass  of  the  mounta.n  l.t  le 
Tru.    dTnr'".rd  tab.  place,  ar.d  they  must  have  slidden  bod.ly  or  >";-'Xu  "\ook 
ferent  plan..      In  the  beds  at  a  distance  fro...  the  overlying  mass  less  sliding  took 
kce   an     th    .....sequence  is  that  there  has  to  be  a  cru.npl.ng  of  the  upper  .neasures 
sor't  o    u    herin^'  'r  pleating  (to  use  .  l.o...ely  phrase)  o    the  beds  in  Iront  of  the 
oad      Thei  thus  niade  would  at  the  slidin.  plane  be  ti  led  with    -oken  ma  e  .  1. 
„„d  there  w.mld  be  a  local  thickeni..g  of  the  series^  a lo.^  the  tace  of  the  ONcrthru 
,„-,ss      The  fold*  at  Can.uore  ai'e  for.iie,!  i..  M...iewhat  the  same  way. 

The  bulgh.^  in  this  sea,n  was  ..oted  at  several  places.  In  the  P'-P-'  --^;  »] 
the  too  of  he  hill,  half  a  mile  north  of  the  mine,  No.  2  sea...  showed  100  feet  of 
SunpU  c.  .T.  This  wa«  fou..d  ,o  occupy  a  triangular  ..c.io..-.be  loot  wa  1  be.ng 
at  Zu  the  normal  slope,  but  the  roof  nearly  vertical.  A  short  distance  below  the 
,1  LutTve  feet  of  coal.  In  a  cross-cut  to  this  sa..ie  sea...  at  the  temporary 
Ttr:  o  Xo  2'sl  .  th  rocL  .ere  apparently  u..distnrbed  to  ..ear  No.  2i.  when  the 
dni.,  "eased  and  the  scam  was  fou.,d  standing  about  vert.cal.  Fartlier  on  the  dp 
dip  >i"^easca  ana  ^  horizontal.     This  points  to 

''ritiuTvtha  his  tunnel  7«  -"euth  a..other  of  these  rolls  or  pockets  of  broken 
oT  S-foot  V  H  o  the  sc  ..n  was  smoothed  a.id  showed  s.nall  horizontal  ndges  as 
7  h  from  the  a  er.!  pressure.  Another  example  of  buckling  in  the  beds  was  ob- 
though  from  the  f  ^^j'  P'L^  '  /  ..-e  n.iles  north  of  this  place.  This  is  probably  in 
:.ll  ^;s^£lt^hIg  rlif  ii^eH^es  t:  this  seam,  and,^f  so,  there  is  a  chance  that 
farther  ill    n  the  measures  workable  parts  may  be  found  on.this  ci-ushed  seam 

T  .e    Sect  of  ^his  buckling  o,.  the  coal  above  the  plane  of  sliding  will  be  to  form 
.    n«  .t  the  Cnnmore  mi..e.     Other  .sliding  planes  may,  however,  be  encountered, 
bu"U  are  ':  apt  toTe  in  the  shale  beds  as  in  the  coal  seams,  and  may  not  cause 
very  iftuch  damage. 

Banl-htad  Mine. 

The  developn.e,.t  so  far  at  l!a.,kl.ead  ha.  disclosed  in  the  lower  part  ,,f  the 
...ensuL  throe  very  regular  a...l  little  .listurbed  coal  seams,  a  s.nashed  po.t.on  of 
another    a.  d  in  the  cross-c.t  four  very  heavy  seams  above      The  lower  s..ams  are 

?^i^£:S:ViilrTSw:r^iSr^£r:rB^^^^ 

::r?n  fis'l "iiw^^  .^  the  coal  from  the  two  localities  .nay  be  due  to  this  difference 

"'  'There  see...s  good  reason  to  suppose  that  part  of  this  ilel.l  was  over-ridden  by  the 
limestone  of  Cascade  mountain  as  well  as  a  portion  to  the.  south  wh.el.  .s  now  opposit.' 
tn,p  bl;  .  Ku..dle  a..d  Cascade  .nou..tains  probably  to  past  A..tl.rae.te.  0..e 
e"emL  th«f  p<>ints  to  tl.Ls  conclusion  will  l>e  me..tio,.ed  before  g.v.ng  deta.ls  of 
h  coal  seams  Tt  Bankhead.  A  seam  just  under  the  foot  ot  the  mo,.ntn...  was  pros- 
pected bv  a  short  slope  which  followed  it  down  for  one  hundred  f,;<-t.  The  se..m 
started  at  the  normal  dip  of  45  to  50  degrees,  but  was  tound  broke,,  .n  several  places 
b?  faults  running  alo..g  in  front  of  the  n.ountain  which  carr.ed  the  ^eam  d'>wn  so 
that  from  the  bottom  of  the  slope  to  the  top  the  d.p  was  nearly  80  degrees.     This 

bri,  th:'^:ult  ^  tfifiler  weight.  Beneath  L  load  there  would  be  less  chance 
for  fold  but  on  the  sliding  planes  where  these  happen  to  be  on  eoa  sea.es  the  dest.-ue- 
tl  wou  d  be  earrud  far.  though,  in  the  uuloade<l  ,«>rt.,m  th..s  gradually  becomes  ess. 
Ind  the  amount  of  displaeen.ent  also  decreases  by  reason  of  the  folding  g.v.ng  rcl.ef. 
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A  thicki'iiiuK  I'l  the  measures  in  the  unloaded  part  from  the  bendinp  in  the  beds  is 
also  shown  in  the  change  of  dip  at  the  foot  o^  the  mountain. 


DETAn.S  OF  THE   SEAM8. 

The  nmnager,  Mr.  D.  Stockett,  very  kindly  furnished  the  details  regarding  the 
seams  in  the  mine  as  shown  by  the  cross-cut. 

As  wor'.c  on  this  crosa-cut  tiinnel  is  still  in  progress  the  details  are  complete  only 
for  the  seams  enumerated  below.  The  beds  are  cut  at  an  angle  of  about  45  degrees, 
so  that  the  distances  in  the  tunnel  have  to  be  reduced  to  show  the  horizontal  distances 
between  the  seams,  and  then,  from  the  dip  of  the  beds,  the  thickness  of  strata  can  be 
ascertained. 

From  the  highest  seam  then  opened  (No.  6),  for  which  no  details  nro,  given,  the 
distance  in  this  cross-cut  tunnel  to  the  next  below,  No.  .5.  is  17.T  feet,  representing  a 
horizontal  distance  of  122  feet  at  right  angles  to  the  strike.  As  flic  dip  of  the  seam 
is  here  30  degrees,  this  represents  a  tbickiie-s  of  fil  feet  of  strntii  lietwoen  the  seams. 

Seam  No.  6,  dip  30  degrees: — 


Coal 

Sandstone  and  slate. 
Coal 

Slate 

Coal 

Slate. 


Coal  (dirty) 0' 


fi' 

0" 

"' 

0" 

0' 

S" 

0' 

4" 

0' 

7" 

0' 

0" 

0' 

11" 

Horizontal  distance  between  No. 
about  60  feet. 


and  No.  4  seams.  120  feet:  thickness  of  beds. 


Seam  Xo.  4,  dip  20  degrees: 

Coal 

Mining 

Coal 

Sandv  slate.  ... 
Coal 


11'  0" 

r  3" 

.T  0" 
2'  fi" 
4'  6" 


Three  hundred  and  sixty  feet  horizontally  through  samlstones  to  senni  No.  -l. 
The  perpendicular  distance  between  these  seams  is  not  as  great  as  this  distance  would 
indicate,  as  there  is  some  folding  in  the  l>eds  between. 


Seam  No.  •'!,  dip  50  degrees: — ■ 

Roof,  sandstone. 

Slate 1'  0" 

Coal !<•;  0" 

Mining 0'  6" 

Coal 4'  0" 

Sandy  slate o'  0" 

Coal 5'  0" 

Sandy  slate 2'  0" 

Slate 0'  8" 

Coal ■ 0'  4" 

Slate r  0" 

One  hundred  and  thirty-two  feet  horizontiilly  tbrougb  sandstones  to  seam  No.  2. 
This  represents  about  !>2  feet  of  l)ed<. 
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Seam   No.  2,  dip  50  degrees: — 

Slate C  6"  to  1'  6" 

Coal 1'  0"        1'  3" 

.Uining y  4"       C  6" 

Coal 8'  0" 

Sand,v  slate 1'  4" 

Coal (y  2"  to  O*  4" 

Sandstone 2'  0" 

Coal 0'  3"  to  C  4" 

Sandstone 3'  0"        4'  0" 

Coal 1'  0" 

.XiKil.vsis  of  spocimtn  I'roin  i  iitry  :it   1!  linel. 

Moisture f^^S 

Volatile  combustible 10-65 

Fixed  carbon 8502 

Ash,  white 3-90 

10000 

Forty  feet  horizontally  through  snndstoiie  to  seam  No.  1,  about  30  feet  of  bed.'. 
Seam  No.  1,  dip  50  degrees: — 

Slate.  ...  * 0'  C"  to  0'  10" 

Coal 4'  0" 

Mining 1'  0" 

Coal 1'  6" 

Sulphurus 0'  1"  to  0'  3" 

Coal 1'  0" 

Slate 0'  4"  to  0'  6" 

Coal 1'  0" 

Slate 1'  0" 

Coal 0'  2"  to  0'  3" 

Slato 1'  0" 

Coal 0'  .3"  to  0'  4" 

Fortv-four  feet  horizontally  to  seam  No.  0. 


Seam  No.  0,  dip  50  degrees : — 

Sandv  slate 0'  7" 

Coal 0'  2" 

Sandy  slate 1'  2" 

Coal 0'  4" 

Slate C  6" 

Bony  coiil 0'  fi" 

Coal 2'  6" 


Till'  iionsures  in  which  tiii-M'  >eaiiis 
>oiithw<  St  toward  the  Ciiscade  mountain. 
liiuc'Stones.     .\t  the  north  cud  thi'  u  oii.-uris  an 


in-  I'ouikI  t-onstitiitr-  a  lili^ek  ('ijiiiiiiK  to  the 

At  till-  south  cud  they  seeui  to  fjo  uuder  the 

lent  up  ill  an  evident   •ivueliue.  and 


the  bottom  of  the  measuris  are  cut  off  at  such  an  elevation  that  lieyoud  where  the 
valley  is  eroded  nearer  to  the  Caseaile  ii.ouiitain  the  beds  are  entirely  cut  off. 

A  section  uii-nsiircd  v.vv.r  the  mine  i<<.  Rankhend  trivet  n  total  of  2.^00  f.-et  a*;  the 
thickuos  of  i«'s*ible  eoal-liearinji  rocks,  ivith  miQ  feet  of  thin  bedded  brown  saudstnue-^ 
and  shales  above  them.  The  meas\ires  consist  of  sandsi  :;es  and  shales  of  a  jrenerally 
brown  colour,  and.  in  this  vicinity,  three  .stron?  sandstone  ridses  forminjr  an  tipper 
ancl  lower  rib  with  one  in  the  centre.  These  tipiier  and  lower  ribs  aeein  to  define  the 
limits  of  the  coal  formation.  Below,  a  series  of  saiulstones  and  shales  very  lilje  thosi- 
above  the  coal  measures  have  a  thickness  of  l.ion  feet.     The  passage  to  the  Fernie 
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hhules  13  conformable,  and  is  miirked  by  ihi'  iii.'iciK-e  of  samUtone.  The  Fernie  slinlo 
consists  of  l,3(i0  feet  of  dark  groy  to  hliick  shnle  overlyinp  L'40  feet  of  dark  gro.v  isli 
thin  sandstone,  the  whole  of  mnrine  origin  and  assigned  to  the  Jurassic  period. 

The  sandstone  rib  below  the  coal  measures  i?  a  fairly  will  marked  feature  of  iiU 
the  sections  of  the  Cretaceous  of  the  area,  and  ia  about  the  only  menns  of  tracing  the 
measures  up  the  valley  of  the  Bow  river.  In  the  area  betweeia  the  Cascade  and  the 
Panther  river  these  appear  in  the  higher  pointji  toward  the  centre  of  the  valley,  shnw- 
ing  the  shallow  nature  of  the  coal  areas  there. 

Sections  in  the  gullies  on  the  east  face  of  Cascade  mountain.  -Natural  exposures 
of  the  stronger  measures  are  found  in  the  g\dlies  running  froui  the  face  ,i  the  moun- 
tain, but  to  test  the  coal  seams  prospecting  work  was  undertaken  nn  nearly  all  these 
gullies.  On  a  creek  about  three  miles  north  of  the  i)resent  niini>  fourteen  coal  sea:ns 
were  uncovered  in  the  upper  .500  feet  of  the  measures.  Thi.s  stream  was  called  Ccml 
creek,  and  the  gullies  north  and  south  of  this  were  given  numbers.  The  prospectiiig 
was  continued  north  to  Creek  No.  10  and  .south  to  Creek  No.  0. 

On  Creek  No.  5  south  the  temporary  drifts  or  entries  c?;  the  two  lower  sennib  at 
what  is  now  B  level  ^vere  started.  There  were  no  exposures,  but  the  seams  weretracid 
by  Mr.  Owillim  from  e.xposures  on  Creek  No.  4. 


>'(f/i«/i  of  Measures  un  Crrik  S'i>.  3  North. 

.MiMsunui'iii-  along  creek  bed: — 
I'pper  sandstone  rib. 

Thin  bedded  sand.stone -20  feet 

Seam,  dip  05°.  shattered  coal ('>'  0" 

Sandstone  and  shale i;iO     " 

Seam  G,  tunnel  caved  in. 

Sandstone — at  1(X)  feet,  dip  ;!5 178     " 

Broken  coal  and  grey  slate. 

Unexposed 114     ■' 

Hole  in  bank  with  >ome  coal  dust  and  lock. 

Unexposed— at  :,»  ttet  f;rey  s.-indstone  vertical.  .  lO,';     " 

Small  tunnel  on  vertical  <eani  of  coal .5'  0" 

Unexposed 42     '• 

Seam  of  dirty  eoiii i»'  0" 

Unexposed 40     " 

Vertical  seam  of  loul 4'  6" 

Unexposed 50     " 

Coal  seam  nearly  virtienl 4'  'J" 

Unexposed 66     "' 

Open  cut  showing  broken  coal,  about 3'  0" 

Unexposed 44     " 

Open  cut  sliowinir  lirokcn  coal 2'  0" 

Covered 100  feet 

Coal  seam 13'  0" 

Same  seam  is  repeated  farther  down  the 
creek  by  an  anticline  in  the  beds  and  an 
abrupt  ui)turn.  At  the  distance  stated 
above  there  is  a  tunnel  on  the  broken 
coal  and  a  ero-ss-cut  in  coal  for  forty  feet 
along  the  bottom  of  the  upturn. 

Unexposed r!42    " 


"Ol.naiCAh  SURVKY  DEPARTMEyr 

6-7  COWARD  VII..  A.  1907 

A- 

TOOO 

/is''     ~-'v^V  '» 

T««<  '*^_ '■-' —     •OOU 

SunioN  I'X  f'HKKK  Nil.  3  Nimni 

^         7000 

\ 
\ 
\ 

MOO 

*mmg^=3!^  \     V------ •°°° 

.SKcnoN  ON  .'i:kkk  Nn.  H  Nmirii. 

Coal  seam— Dip,  36'  S.W.— 

Coal 1'    0" 

Slate V    6" 

Coal 4'  8i" 

Total  coal 5'  81" 

Covered 78   feet. 

Coal 7'  0"    dip  64" 

Covered 107    " 

Co«l 4'  9"    dip  46' 

Covered 77    " 

Coal 5'  0"     dip  45° 

Sandstones  iind  shale.  .   ..' 47 

Seam  roof  dark  slate;  dip,  .W  S.W. 

Coal 1'  6" 

Slate C  4" 

Coal 5'  0" 

Shales  and  sandstones '02 

Three  small  seams,  dip  46°. 
Roof,  clayey  sandstone. 


L 


206. -p.  32. 


Model  ok  C.\scaiie  V.allev. 
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Mktion  ox  Tiikhk   Nm.  7  NoHTH. 

I'V 

^^\  esoo 

—  8000 

SkiTK'.V    OV    fKKKK    No.    10    Nl.llTM. 

Coal 1'  0" 

Slate 0'  6" 

Coal 0'  6" 

Slate 0'  5" 

Coal 3'  0" 

Covered 51   f'.tf. 

Coal  seam  5'  5",  with  yellow  sandstone  nodules 
in  centre. 

Covered 31    " 

Tunnel  on  coal  seam 6'  0" 

This  has  been  run  in  about  50  feet,  and  shows  about  6  feet  of  coal,  to  a  sandstone 
rib,  a  distance  of  144  feet.  There  are  two  coal  seams  below  this  at  about  400  feet, 
near  whicli  point  is,  possibly,  the  lower  sandstone  rib. 

Greeks  Nos.  4  and  5  north  have  few  exposures,  but  severnl  of  the  seams  noted  on 
No.  3  have  been  found.  As  the  great  mass  of  loose  material  that  the  stream  has 
brought  down  has  filled  its  bed,  good  sections  are  not  seen.    This  is  unfortunate,  for, 
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between  No.  3  riuI  No.  U  there  ii  evidence  that  there  ii  a  change  from  the  eoiiiimni- 
tively  undisturbed  beds  on  No.  3  to  a  compound  fold  with  local  irregular  bend*  on 
No.  6.  The  illustratod  Mictiont  for  thcio  creek*  ahow  the  change  to  •  deep  lynclinal 
trough  on  No.  10.  The  upper  meaiurc*  abo  teem  to  have  been  cut  off  l)y  the  fault, 
and  the  lower  niea*ures  arp  tin-  only  onea  that  reach  iih  far  a*  Creek  No.  10. 


PANTIIKK   RIVER   COAL   AREAS. 

Three  diatiuct  coal  urea*  uru  crua*ud  by  thi*  atream  before  it  isaues  from  the 
mountains.  That  which  is  in  uluiust  direct  line  and  connected  with  the  one  through 
which  the  Bow  river  passes  is  licre  extremely  shallow,  and  very  little  of  the  coal-bear- 
ing rocks  are  found.  The  area  to  the  east  of  this  is  not  of  great  extent,  but  may  prove 
to  have  some  workable  coal  M^uma,  while  the  third  area,  just  within  the  mountains, 
ia  larger,  and  ia  de8cril)ed  in  the  aummary  report  of  thia  department  for  1904.  The 
report  is  accompanied  by  u  map  of  the  portion  which  is  most  accessible,  namely,  that 
near  the  Panther  river.  The  structure  of  the  three  basina  and  their  relation  to  each 
ia  illustrate '         a  section  on  the  margin  of  the  Costigim  map  (No.  892). 

1'ALI.ISKK    AltUA. 

The  central  area  which  is  mapped  on  the  Panther  sheet  of  the  Cascade  basin  is 
there  referred  to  as  the  Palliser  basin.  This  name  is  used  because  the  area  is  within 
the  mountains  forminfr  the  Palliser  rnnge,  as  distinct  fror:  tl"  basin  to  the  west 
through  which  the  Cascade  river  cuts.  '"■.■;-  coal  area,  liS  will  be  seen  from  the  map, 
ia  not  of  large  extent  south  of  the  Punt'.i  i  iver,  anil  although  the  depression  is  wide 
the  coal  rocks  are  found  only  on  the  higher  hills.  Along  the  fault  line  east  of  thu 
Bare  mountains  to  the  north  of  this  stream  the  limestones  are  brought  against  the 
pushed  up  and  crushcil  edges  of  the  coal  rocks  which  dip  generally  toward  the  fault, 
and  in  the  narrow  strip  juat  to  the  east  of  this  line  through  these  foothills  there  is 
probably  sufficient  coal  to  pay  for  working.  This  is  easily  acceaaible  from  the  valley 
of  the  atream.  On  the  higher  points  of  several  hills  in  the  valley  tue  lower  parts  of 
folds  in  the  co.il  measure  remain,  and  conl  stains  are  in  evidence,  but  they  are  very 
much  crushed,  and  tnrn  up  at  each  side  of  the  hill,  so  that  there  is  little  coal  in  tho 
exposure.  Other  seams,  the  continuation  of  these  fragments,  were,  however,  found 
in  the  high  ground  nearer  the  fault  line.  On  the  south  side  of  the  river  the  most 
prominent  ridgo  rising  from  the  east  slope  of  the  moui  tain  ridge  showed  very  good 
sections  in  a  deep  ravine,  and  here  two  coal  seams  dip  downward  toward  the  west 
after  passing  throiiRh  a  deep  fold  at  the  eastern  edge  of  the  escarpment.  The  IowmI 
seam  is  of  bright,  hard  coal,  two  feet  in  thiekness,  and  gives  the  following  analysis, 
according  to  Dr.  Hoffman: — 

Moisture 1'13 

Volatile  coniliustil)le  matter 11'59 

Fixed  carbon 84-fl4 

Ash 2-34 


100-00 


This  coal  does  not  make  a  coherent  ♦oke,  so  that  it  is  as  hard  or  harder  than  that 
at  Canmore,  but  is  very  clean  and  free  from  ash. 

Above  this  another  seam  was  imcovered,  but  was  of  much  duller  lustre  and  ap- 
peared more  crushed.     The  thickness  here  is  five  feet,  with  soft  shale  and  sandstone 
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roof,  and,  like  the  rtrnt,  doci  not  coke.  Tho  Hiuily'tU  xnpplio.!  Iiy  Dr.  lIofTiiiinia 
five* : — 

MoUture i»  i»n 

Volatile  coniliuntibl"  imittrr 10-58 

Fi.xod  I'lirlion K\bTt 

Anh 4-94  ; 

100  00 

Cn  the  north  tide  of  the  Rtream  these  scnma  were  not  discovered,  but  there  i«  a 
^roliiibility  that  they  continue  acrons,  and  as  there  is  a  larger  area  which  i»  occupie<l 
by  thciie  rocks  there  should  be  more  senms  than  thoite  already  found. 

L'ASl'ADK      TROUOil. 

Although  a  wide  belt  of  Cretaceous  rucks  occupies  the  bnsin,  the  Krcuter  part  is 
taken  up  by  ihe  lower  menibersi  of  the  scries,  and  the  lar;^r  part  of  the  area  shown 
on  the  I'unther  Kiver  sheet  iit  in  the  form  of  u  trotiiih,  the  lower  Oetuceoiis  beds  con* 
tinuing  acrot^s  and  forming  a  belt  along  the  w(«tern  niarpin.  In  this  part  the  higher 
bods  containing  the  coal  appear  only  in  the  hills  between  the  limestone  mountain 
ridges,  nnrl  show  that  there  were  very  strong  folds  in  the  upper  bed*,  as  nil  the  ex- 
posed coal-l)earing  rocks  ore  very  much  bent  in  folds  which  apparently  follow  th« 
general  direction  of  the  valley.  As  coal  orens,  thow  south  of  the  Panther  river  are 
not  of  any  great  moment  un  nccotint  of  their  size  and  position,  and  the  character  of 
the  seams,  which  are  very  much  criishefl  and  bent. 

North  of  the  river  this  broad  shallow  basin,  which  is  terminated  on  each  edffe 
by  an  upturn  of  the  lower  beds,  is  j^radually  narrowed,  and  as  the  liiKliliind  between 
the  Paather  and  Red  Deer  river  is  approached  the  form  \a  changed  to  that  of  u  mono- 
cline or  a  block  in  which  the  beds  dip  in  one  general  direction,  in  this  case  toward  the 
upheaved  rocks  thot  form  the  Vermilion  range.  The  coal-l>enring  rocks,  which  in 
the  shallow  basin  appear  only  on  the  summits  of  the  hills,  here  ap;ain  form  a  narrow 
strip  alouR  the  west  side  in  very  much  the  same  manner  as  along  the  face  of  the  Cas- 
cade mountains. 

The  division  between  the  two  types  of  structure  is  marked  by  n  heavy  fold 
running  from  the  fault  line,  at  the  hcight-of-land  mentioned  above,  southeastward  to 
tho  centre  of  the  valley  as  far  as  the  high  land  of  these  Cretaceous  hilU  cxtend-i, 
Xorthwa  '  ;  beds  dip  toward  the  fault  line  with  less  disturbance,  and  a  few  scams 
wore  noti  .t  might  repay  exploiting.    The  lower  scams  observed  near  the  Panther 

river  in  the  Palliser  bnsin  just  to  the  east  are  found  nifnin  hen;  in  the  hills  iit  the 
height-of-liind  in  a  hill  to  the  south  of  a  small  lake  which  drains  to  the  Kcd  Deer. 
The  coal  here  seems  to  be  soft  and  very  much  cruslicil.  The  expectation  thnt  thii 
would  prove  ns  hard  as  in  tho  Palliser  basin  was  not  rcnlizcd,  and  the  coal  of  the  live- 
foot  seams  is  "reported  by  Dr.  Hoffmann  as  makiiiji  a  tinii  c  iinp;iet  eohereiit  coke. 
The  analysis  of  this  sample  gave:— 

Moisture i>  72 

Volatile  combustible  matter 21  2S 

Volatile  combustible  matter T3'80 

Ash e-^o 


10000 


Coke  per  cent,  78- 00. 


Another  seam  in  the  ridge  to  the  north  of  this  iakc.  much  in'fjiier  in  tbp  series, 
ls>  reported  by  my  assistant,  Mr.  O.  E.  Malloch.  This  is  of  the  same  general  character 
as  the  five-foot  seam  just  noted,  but.  there  is  a  much  great-er  thickness. — over  seven 
feet.  That  the  coal  in  this  vicinity  is  generally  of  a  softer  character  is  also  shown  br 
«ii  "(nalysis  given  by  Dr.  Dawson  Jor  a  seam  observed  on  the  Red  Deer  river  a  few 
miles  north  of  this  map.    Prow  mountain  is  the  northern  end  of  the  Vermilion  range 
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M  it  niiilu.  ihr  V..11.V  «(  the  Uwl  1)«T.  Tli»'  followiuK  «luot«ti.m  t-ontuin*  li.e  in- 
fomulion  w«  hav^.  tit  j.r.  -.ut  for  tli.-  mhiii.  th.  rr  ..xp..«'.l.  '  In  the  northern  face  of 
Prow  niountain-o  Imrc,  bold,  linuiitom-  pcoli-tlH.  <.verH.ri.cd  character  of  thf  western 
cclire  of  the  Crctaccoui  trough  it  clearly  .een.  On  the  Ued  Doer,  nt  lU  hate,  n..<i  <imlo 
cloM  t..  the  ovfrlnpi.inn  t'<\g(^  of  ihv  limontonei.  it  an  cxixmur*)  Kbowing  a  coal  ncani 
•evoral  f.<et  in  tl.ickne*.  but  «o  much  crumpled  n.id  hrokoi.  that  the  precise  width 
could  not  U.  uBcertai.Md.  Coal  wai  alw  obwrvnl  in  the  l«d  of  ft  •.tream  joining  the 
river  from  iho  .i.Ttli.  A  >'|,....ini.ii  frum  the  l«d  on  tho  river  v,a»  found  to  yield  a  firm 
coke,  and  to  be.  «..  fur  u«  oonip.«ition  go..,  an  px.-elient  fuel,  giving  2-9  per  cent  of 
hygrowopic  water.  ♦iJ!tr>  per  «-nt  of  fixed  carbon  and  only  -1  Mi  |h  r  cut  .,f  ajih.  (S«j 
p.  7  M..  Vol.  1.)  '• 


FEIINIE    SHALE. 

TIh!  dark  sliulc*  that  underlie  the  iiandj  mca«ur.»  constituting  the  Kootanic 
Mfiea  of  Dawson  are  well  represented  in  many  expo.ure.  in  the  area  coverwl  by  the 
.ccompanying  maps.  The  principal  exposures  are  to  be  «.*n  on  the  following 
streams:  (1)  Stream  flowing  along  the  west  slope  of  Pigeon  mountain;  (2)  Cascade 
river;  (3)  Panther  river;  (4)  Snow  creek.  r  -.    .u'  i. 

Of  those  tlie  chief  are  those  of  the  Cascade,  and  give  the  best  section  of  its  thick- 
ness. The  stream,  from  where  it  cros«s  the  Cascade  mountain  ridge  through  a  gap 
caused  by  a  cross  fault,  flows  generally  on  the  dark  shales.  About  hve  miU«  above 
the  mouth  of  Devil  creek  it  turns  to  the  east  and  than  southward  to  follow  apprux.- 
mately  a  line  of  fault  in  the  lin.estone  range.  Below  this  it  again  crosses  the  lime- 
stone ridge  through  a  narrow  gorge,  and  before  it  joins  the  Bow  river  has  crossed  he 
dark  shale*  and  nearly  the  whole  section  of  the  Cretaceous.  On  thi,  part  it  cuts  the 
measures  at  nearly  right  angles,  the  thickness  of  the  formation,  a,  here  obt.ined. 

measuring  1.000  feet.  .        r  i    i  j 

In  the  lower  part  the  rocks  are  of  a  lighter  colour,  and  consmt  i^  dark  grey  sand- 
stones an.l  shales,  but  tlicne  grade  upward  into  very  dark  shiik ..  The  whole  forma- 
tion seems  to  te  of  marine  origin,  as  the  only  fossils  collected  in  this  spee-al  distr.ef 
consist  of  a  few  Bel.  n.nitce.  but  larger  collectio.is  have  been  obta.ncl  in  »«";"«- 
nosures  t..  the  east.  In  1887  Mr.  McConnell  collected  from  a  small  outlier  of  thcw- 
!^ales  near  the  oust  end  of  Lake  Minnewanka  (Devil  lake)  a  series  of  ten  manno 
xoecios  •  riKht  of  which  are  found  in  the  lower  part  of  the  Quern  Charlotte  Islands 
coal-bearing  rocks.  These  latter  hnv.  since  been  determined  as  Jurassic  The  typical 
Wality  near  Fernie  lias  supplio.1  but  few  fos.ils,  but  one  of  these  Cardiocera*  cana- 

dtmnc,  is  undoubtedly  .lurnssic.  ,.  .     i  i     ■       .i      ^^„r, 

The  exposures  in  the  Cascade  vallo'  indicate  some  disturbance  .InniiK'  tl.p  moun- 
tain building  operations  to  the  lower  members  of  this  series.  On  the  pack  trail  across 
the  loop  made  by  the  river  into  the  limestone  ridge  to  the  east  it  is  found  that  a  de- 
prLSon  which  may  at  one  time  have  been  followed  by  the  creek,  runs  along  the  line 
ofTonracT  between  the  dark  shales  and  the  underlying  dolomite  imestones  which 
form  the  top  of  the  Cpper  Banff  shales.  Into  this  old  valW  which  now  is  about 
I^v^nty  five  feet  above  thrCascade  at  it,  northern  end.  creeks  No.  1  south.  Coal  creek 
TdVo.  1  north  flow,  to  turn  northward  to  the  Cascade  At  the  srnall  f^o'^f^  J«J« 
W  each  on  entering  the  valley  the  grey  sandstone  and  shales  of  the  lower  P»rt  "f  ho 
Cretaceous  are  seen,  but  they  are  bent  in  a  reve:  ,ed  eurve  showing  a  -^J''  ^'-^/"^ 
to  the  lateral  pressure  from  the  overthrust  at  the  west.  Near  the  mouth  of  Creek 
No.  3.  on  the  Cascade,  the  same  sandstone  and  shales  outcrop,  but  they  are  not  bent 
as  sharply. 


•  Annual   Report,  Oeol.   Surv..  Can..  Vol.  I.    (N.S  ).  p.  "« Jf^ 

•  Vol.    1..    part    in.,   Contributions    to   C.in.idian  Palaeontology. 
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Very  few  cxpo«urci  that  can  b«  conMd«r«l  at  near  the  baa*  of  tlic  formation  art 
•Mn  in  the  bunki  of  Cascade  rivor  untit  the  tait  branch  ii  reacbtid,  \  iiore  again  the 
contact  it  aecu,  but  there  teamt  lent  diaturbnuua  on  the  lower  lueoaurea.  The  batia 
her*  it  much  thallower,  and  the  ovcrthrutt  of  the  weat  tide  tet-iiia  changed  to  a  re- 
verted fold,  so  »hat  there  it  mor«  chance  that  the  membera  of  the  iterioa  which  occupy 
the  concave  aide  are  tlidden  agninit  one  another  than  in  the  thicli  monoclinal  bloclt 
at  the  south  end  tf  Cascade  mountain.  The  foldt  at  tie  mouth  of  Crock  No.  :t  hikI 
at  the  bend  north  on  Coal  creek  must  indicate  a  slight  aUp  alniiR  the  bedding  planes 
which  dies  out  to  the  south.  Another  point  of  possible  disturbance  in  theae  lower 
shales  is  along  the  continuation  of  the  fault  line  in  the  limestone  rnngo  to  th«  east, 
at  the  cnflon  on  the  Coscade.  Th*-  throw  of  this  fault  b<M<omes  less  toward  the  south 
and  runs  out  toward  the  main  valley  nbovo  Caninore.  Eiposures  of  the  lower  shales 
occur  on  th"  creek  joining  tho  Bow  from  behind  Pigeon  mountain.  Most  of  the  ex- 
posures on  it  ore  of  the  red  shfles  of  the  Upper  Banff,  probably  Cnrbonifcroua,  but 
a  portion  of  tbo  Ulock  shales  of  ihe  I^iwer  Cretaceous  section  also  npiiears.  In  this  a 
fewi  Bolcrnnite«  were  found. 


APFElfDIX  I. 

HEPOHTS     REFERRING    TO    GEOLOOr    AND    STRUCTURE    OF    THIS 

AREA. 

<1)  Preliminary  Report  on  the  Physical  and  Geological  foaturea  of  the  Rocky  Moua- 
tains.     By  George  M.  Dawson.    Part  B.,  Annual  Report,  Vol.  1.  (1886). 

(2)  Report  on  the  Geological  Structure  of  a  portion  of  the  Rocky  Mountains.    R.  G. 

McConnell.     Part  D.,  Annual  Report,  Vol  II.  (1886). 

(3)  Summury   Report  of   the  Geological   Survey  Department,   1903,   p.   88.     D.   B. 

Dowling. 

(4)  Summary  Report  of  the  Geological  Survey  Department,  1904,  p.  107.     D.  B. 

Dowling. 
(6)  The  Stratigraphy  of  the  Cascade  Coal  Basin.     By  D.  B.  Dowling.    Journal  of 
Canadian  Mining  Institute,  Vol.  VIII. 
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3S8.  Southwestern  Nova  Scotia  (Preliminary),  by  L.  W.  Bailey.  1892-0.1.  (10c.) 
628.  Southwestern  Nova  Scotia,  by  L   W.  Builey.     ISOti.     (20c.) 

661.  Mineral  resources,  N.B.,  by  L.  W.  Bailey.      1897      (10c.) 

New  Brunswick  geology,  by  R.  W.  Ella.     188<.     (10c.) 
797.  Cambrian  rocks  of  Cape  Brctr      '  /  Q,  F.  Mattliew.     1900.     (5i)o. 
799.  Carboniferous  syatem  in  N  >y       '^- ^Sll?'    J?,?*,  <'°*"H  Bound  together. 

803.  Coal  prospects  in  N.B.,  by  !'•  1900.     (10c.)  /  • 

871.  Pictou  coal  Held,  by  H.  S.  .  lOc.l 

IN  PRESS. 

977    Report  on  Pembroke  sheet,  Ont.  and  Que.,  by  H.  W.  Ells. 

949.  Report  on  Cascade  Coal  Basin,  by  D.  B.  Dowling. 

953.   Mineral  Resources  Bulletin,  Barytes,  by  H.  3.  Poole. 

970   ReportonNiagaraFalls,  by  Dr.  J.  W.  Spencer.  u     r,   rv  r.  • 

908.  Report  to  accompany  map  of  the  Moose  Mountain  area,  .\lta  ,  by  D.  D.  Cairnns. 

961.  Reprint  of  No.  873. 

9B2  •  No.  672 

IN  PREPARATION. 

Rosslanddiatrict,  B.C.  (full  report),  by  IIW.  Brock.  „„ri.„ 

Report  on  Prince  FMward  county.  Brockville  and  Kingston  map  sheet,  by  R.  W.  Ells. 
Report  on  ComwalUheet,  by  R.W.  Ells.  ,      w    i    ii- i  ^ 

Reports  on  Country  between  Lake  Superior  and  Alb.iny  river,  by  W.  J.  Wilson  and 
W.  H.  Collins 


